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_ PHASE I BOOK EXPLOITATION sOv/z.610>
o Leningrad. Arktlcheskiy i Antarkticheskiy nauchno—lssledovatel'skiy institut

vi‘Problemy Arktiki 1 Antarktiki; sbornik statey, vypn 3' (Problems of the Arctic
o eand Antarctic° Collection of Articles, No. 3) Leningrad ‘Izd-vo "Morskoy
transport," 1960o 119 P 500 copies printed [Xerox copy] '

: Sponsoring Agenciess Arkticheskiy i Antarkticheskiy nauchno-issledovetel'skiy
~ingtitut Glavnogo upravleniya Severnogo morskogo puti Ministerstva morskogo —.f.-
" flota SSSR. : ,

- Resp. Ed.: V. V. Frolov; Editorial Board: L.L. Balakshin, AA. Girs, P A. Gordiyenkovibfz
(Deputy Resp. Ed.), 1 .M. Dolgin, L.G. Kaplinskaya, A.A. Kiriliov, Ye.S. Korot— . -
-kevich, V.V, Layrov, I.V. Maksimov, A. I 01, I 1. Poznyak,. and B. V. Felisov, L
Tech. Ed°° L.P. Drozhzhina C

e PUHPOSE° This collection of articles is intended for geographers and geophysi- '
“elsts, particularly those interested in the problems of- the Arctic and Ant-»-’A
arctic. , _ R

i'VCOVERAGE° This publication of the Arctic and Antarctic Scientific Research In— :f
..stitute contains articles on the water temperature in the Arctic Basin, the
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. Problems of the Arctic and Antarctic (Camt.) 3 sov/461o

‘tides of Arctic seas, the structure of Arctic cyclones and anticyclones,

_ radiosonde measurements of temperature, the determination of ice thickness -
by dipole electromagnetic methods, and magnetic activity in relation to -
geographical longitude and latitudea No' personalities are mentioned.
References follow each articlen s o

l"TABLE OF CONTENTS:

'=iSychev, K.A. Heat Content of Atlantic Waters and Heat Expenditure in the

~'Arctic Basin ‘ : : ’ o : : 5
" Maksimov, I.V. Long-Period Lunar—Solai'Tides Aloﬁg the Coasts'of,thé Arctic e S
: 7Ryzhakov, LYu, Use‘of VortexiTrahsport Edu&tibn'for Prognbstic Purposes e _:2ff f.f‘°

. Knyazeva, V.I. The Problem of the Vertical Structure of Arctic Cyclones
.i; Hdévrilova,’L,A, Structure of Winter Upper Level Anticyclones in the Arctic
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RYZHAKOV, - L,Yu.

o Characteristics of baaic atmospheric circulation patterns over
the Northern Hemisphere. Trudy AANII 240 52—67 : '61 : St
. (MIRA 15 3) S
; (Atmosphere) i
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. AUTHOR: Ryzhakov” L.

"[ﬂTITLE{‘vf ;f;' : Peculxarltles of the tenperah:re condxtlonl 1n the‘lo'er
Lot 7 ‘stratosphere.and thelr connectlon '1th the tropospherxc
';chrculatxon S _ B
'PEﬁiODICALﬁ;.JfJSReferatlvnyy zhurnal. Geoflzlka, noe 9, 1961 l4,,A

* abstract 98133 (V sb. Probl. Arktiki'i Antarktlln, no.
" *‘75, L., llorsk. tranlport, 1960, 39.-45) -

o TEXT: - Results are glven for analy31s ‘of the temperatnre ‘course im- o
the lower stratosphere over the central Arctic and the connection of thll,:

. course with tropospheric processes. Two: provisional temperature sections’

. for the winters of 1954/55 and 1955/56 were constructed from the data of ,

- the drifting station "Severnyy polyus-4" (North Pole 4). In the first P//
s case it appeared that heating which occurred in the tr0p08phere on the
‘invasion of warm air-masses from -the Atlantic brought about cooling in.
the stratosphere. ‘In the other. case, qool1ng the stratosphere through
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| PATRIN, AcA.; YEREMGHENKO, M.I.; RYZHAKOV, P.V.: BAKHIR Iu.V.,DEKAPOLITGV, ;P.

Concerning the articlé ")bunting of wire broadcastmg net. orks and electri;

, ﬁ;"?zp_ transmission linea on.covmmon poles.. s Prom. Qerg. }(.7 no.gz?i-;ﬂ.

2 Patrin).' Gossel'— g
. Belomorska a elektroset' Ka.rel'skoy ASSR ( 3r
ilektronadzor,yg. Groznyy (for Yeremchenko)s 3. ' Glavnoye “Pra‘)'le#?‘_’
elektrli‘ikatsn sel 'skogo khozyaystva, ge Groznyy (for Ryshakmyr . L
4o+ Tuymazaneft! {for Bakhir). 5. Darnitskiy aetevoy rayon ugo- -;:¢'

heleznoy dorogi . (far Dekqolitov). S
Zapadx(lgeztilc liies—Overhead) (Elect.r:.c lmesf-Poles and touers)
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| AID P - 5597
ffSubJect ‘,'i USoR/Engineering SRV
Card 1/1  Pub. 107-a 9/12
E Ahthdr B Ryzhakov, V. N., Eng. ,
’e_Title ; } First welders and - shipbuilders conference 1n China
' Periodical :  Svar. proizv., 11{ 30 N 1956

o Abstract : A brief report on. the conference: held 1n Peking, China Gl
R - last March (1956) ‘Some 139 delegates of 45 plants and
enterprises gathered to listen 24 reports .on welding:
_technology and related subJects “and ‘another 900 per-
sons visited the exhibition of welding craftsmanship
during the converence.

Institution : None

feSubmiﬁted : No date
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RYZFAKOV Vasiliy: Nikol,ygxign, NARSKIY Sergey Alekggndrovinh'  (
VYDBIN Lev Borisovjuh, NAZAROV, M.I., red.

ases as acet; lene substi&utes 1n uelding] Prime-
Lgizzggiziv-zameniteiei atgetilena v svarochnom groizvod- ,
_+ ‘gtve. Leningrad, 1963. 21 p. (Leningradskii dom niza.
"uchnoétekhn. propagandy Obmen peredovym opyt?m.nieis 35-
Svarka, rezka i paika metallov, n044) MI
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- Subject - ;. USSR/Engineering
- card 1/1  Pub. 11 - 12/13

AuthofS'- - ¢ Kolenda, B,~G;,énd_Ryzhakdvi.vq.N;‘é

©origle Technical coﬁferencefpn_welding in shipbuilding
Periodical : Avtom. svar., #5, 55-99, S-0195% . S T
_ Abstract @ General review of the 24 'tia'pe_rs»,‘pres‘ehted'a,’ci?’chejCéhfef'én'c'ej,,_i

on welding in the shipbuilding*industry}jThe[Conference,waS“:
sponsored by the Central'ScientificjResearchfInstitute'andf i
220 represéntatives,ofiSh organizationsfparticipated;“Therg, :
theoreticalgand-practiCal.problems on automatic and semi- -
automatic methods of welding were discussed in reference . . -
. . to the structure of ships, bollers and”machinery~parts,ij{‘"
Institutions: Academy of Sciences, USSR; Main Administration of the - R
R ’ Ministry,of,the'Shipbuilding,lndustry; design bureaus of = -

various shipbuilding”works;‘and‘3‘engineering'institutions:» ;
Moscow Higher Engineering College, Leningrad*quyteqhnic“;:*"

~Institute and'Leningrad‘Shipbuilding'Institutg._

| Submitted : No date
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tion ‘of the degree of polymerlza. e
Methods Of ra.pid determlna]{hjm.volok no.1+.69-7l '62. C (JIRA 15 8)& S
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SHIKHER, M.G.; RYZHAKOVA, T.Sey

Simplified nétho& for the c?ntrbl of bleaching s
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Spontaneous polarization ol polycrystalline um’lﬁ of.

: the sample was allowed to sest for 10-15 sin.  Polariza-

A Rt S T tion in weak fickls appears increasedd, amnd Jonses, reshiusl

. barlum "“‘!/‘:'~ A ;",_l;fh 1 Afg".‘“;‘.s PTYRTEHE P ;ml.-rirti‘ml. aned - conervive fu:t"; are rlt.u;:- rl'l‘"h‘!!: klxl:;
SNenenw) . Ahue TERPULTE 2. 3V} SEIP A= 2 s of the loops obtaineld at different K lie all on the »
Linthe cialen. of the spontaneous ;ml:ln'r.‘:u?n nll‘ sl.;lh[nel‘l“n- S dorresponding to the lli(ht.sl I'. o 2% kv jem. Thew
erved tatal polarization P: the none 7 g Diipnear at the Curie point. - At room tenp., the

elertgies from the ¢ N )
pnear dependence of the induecd component of Pon the 05 Lptes fose their “inemory®® of the previous polartzation
* el - fi lib strengile Fomnst be tuken into nevount. Con- © ler ouly it a matter of days. "A qual. interpretation of these
trary to acvepted assumptions, that nonfiearity oeeurs, afteseffects is given on the hasis of considerations valid for .
“h the neighborhessd of the sliclee. Cugie: point, even in single cry;lal‘ sl deading, for the relation between the
celatively weak fickisoas i thiat region the cnbie terin of - dielee. l‘l)ll!l(.'i;l the sci‘ncu.mk-c. 748300, & and above the
“the right-hand niember of the ":"!:-i'iﬁsllnll’l:v“lm(‘!1{-‘}1: 5 " Curle point, s, with the uoalincat variation of the. in-
iy * ¥ 9 b - » . c e ¥y - . N - .
: i:i:ll:rni‘gc:n:::'::. ‘:ﬂt';’l"g:";; ;u h::r:c; ;nl:, .'I"l()'! the - o tuced £ and E taken into acvount, toe = e (L3R R IR
“curie ;;(vinl where spantancous polarization is absent, VL F (27 A where U= (W10 1) (o = 4eP)P. Ana
il consequently. cannot hat bear ot the induced polari- = rlldyﬂy,l' (“‘-'":"k:i |=n:_ ”?t“mm“l‘\ q l:w ’m"“::'“rh v
. y tr masticnla rounced in BaTiO; © o moments of indivkiua single erystals, prosfuced by the Ist
ration. - This effect is paticu tly pro g L pelarization cycle. dixippears only |;=|rtly when the field

wwing 10 the great width of the temp. range of fast incrense
o lh‘e dielec. const. ¢ with the temp. (.'il;ﬂ'f)‘._;u come

pared with #-7° in Rochelle salt, and 10-15% in KH.PQ.).-
Oneillograms of the dielec. hysteresiy loops in ﬁ:lds up o
"k kv, jem., at the temps. =153, o, 13,2, 1260, BHLE,
Sl 138.8°, abtained with polycryst. wmples of BaTiOy -0
with 25 Al (Curic poim(| lz.l'i ). :lwl':x'nl'l‘ypshlc::i :?‘t:;
inedr ineres * with £ atively hi als - 3

o !::::)Lrlz:::l‘l:::‘lrl“x‘l“:lp::l rttu':l:m: {Imz M=0° from i und the nduced P’ in the temp. range 137-460° (ahove the
“ahe Curie point. AU still higher temps above the Curke:  i- Curie ]r_i:llll. and of the spontuncous P in the range

S sint.. 8 i a lincar function of E, and o const. s dn the oo oo l(m..:r:-l.._...'i (hx"lnw _the Curic point), are given foc a
e 1 ow the Crie point, it can be. 520 Cspecitic sample, - Pt i a linear function of the temp. in a
9 S fairly wikde temp. range, 105-123°, below the Curie puint.

is removed, and there remains a residual anisotropy. in
e sense that the majority of the moments are oriented in
““the dircction of the field. - In sufficiently strong fiekds
Cpnstiring setns of the orientation of the spontancots ino- -
menty, the polyeryst: simples can be treated us s
S momeeryst., il the above methot of culen, of thie spou-
tancous polarization is applicuble. - Numerieul catens. of &

¢ wignvttacles, region well bel g 1
o e tehavior of ¢ that the induced Povaries . the )
'h‘v:':.lxl;.»lrd i'xr;:m}il. em;‘l l‘hr nonlincarity of the total P is © o0 At foom temp., Poof the polycryst. samples is of the order
rmi'rrl.y detd. by reorientation of the lomains. - Peculiar - o000 O_f 5 X 10 cmxlmnh'/_q], em., l.r.'lmi than half of that of
rereffects were obnerved, particularly at. room temp., single c.-fysml,‘j‘,\(nlu.,'_.,5 m!d\m‘ Hippel; C.A. 42, WHA).

when the gevonding of hysteresis looprs was repeated after N, 'n,,,n
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" petoelectric effect of barium titanate. “A. ¥, Rehagov.
(P."N. Lebeiev: Phys. Inst., Acad. Scir U SY R, M :

Scow). - Lhur Fhspl. . Troret: - Fiz. 0 19, Hr2-6(1949)— .
Unler static conditions, by electrometric mrarurements
of ‘the ;um'luinl difference arising on compression,. the.
“picaoelee, medulus du and die, rmnammlfng 10 Stross ap-
plied, resproy in the direction the polarization and per-
pomdicntarly to that direction; was 3.2 X 10 ¢ amd 1.4 X
Tt e In terns of the lcmp.,l,.rusmthrm-gh
© 4 shallow min, at about 1#)°, then rises Fap iy 10 u shirp ¢
peak o ut .the - Curie paing, Tollowing cxactly the temp.
vartation of the spmitancous polarization P, Dynamic
detns., from ' the Jdiffesence Af = fa-— {, of the reuance
Al antiresonance frequencies of longitudinat vibrations of ~
by of dlop length 1, and dielec. const. ¢, with f. and f¢°
et by the frequency dependence of the current passing
through the wample (peak at about 182 Kkilobertzes), diz =
r v S (W plYfet was found to vary between a8 X 10 Sand
The pieaociec. comt. £ = d /e, where
the absence of stress, i from 1.3 X
Consequently, BaTi0); is wsable
sotoes, devices of the - type - of
1 loudspenker. Tu terms ol
touheout 110°%,
n'stm.uwr,uml -
* N, Thon '

1.0b 0 S et
“rin theivalue of ¢ i

Yo 10 Y I teat.

with advantage in pie
smicpophone - ane
J renin approx. coust. up
of the ubs. currents in
th ri;ing tomp.

: piﬂ'lu-ln‘.
the emp. £l
put - the differene
Lptiresmance deereees _u.i
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RZHANOV, 4.V., redaktor; FRIDMAN, V.Ya,; redaktor.

- : : S S e . bleméiin.xhe ,
ductor electronic instruments; some probdle . -
gi;:tz:nazz technology of germanium diodes and triodes (collec-

). Pol ikovyeielektronnye.pribory:
tion of translations). Poluprovodni ] »
. neiotdrye voprosy fiziki i tekhnologii.ggrmanievykh dipi:z i =
‘triodov, sbornik perevodov. Hoskva, Izd-vo 1nostrannoir(v -ry%;b)‘ S
1953 260 8- ‘b,(Germanium); (Eiectrohié appa:at@éfaqdlappliggggé)‘125
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AUSSR/Physics - Semiconductors.

Card 11 Pw. 153-27/28
:Authors : ~Paramonove R. and thanov A. _
‘Title © T Relation of life. span of excess charge’cnrriers to concentration of .

equilibrium charge carriers

Periodical - Zhur Tekh Fiz., 25, No T ’ 131&2-1311»3 ’ 1955

Abstract . : The stability of recombination centers seems to be confirmed by an experi-' ,
' s mentally deduced. linear behavior of life span vs the value ‘of reverse con-. .
centration of equilibrium charge carriers. Such straight lines were obtalned
from the study of germanium single crystals. -~ Data of these crystals are tab—
‘ulated. -Two US references. : ) S

Institution: ----

© Stbmitted : March 22, 1955
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ORUZRV N H.. tekhniche- :

,BZBANOVyutwve. redaktor° HASHAROVA V G., redaktor-
skly redaktor. » R

up and- uucon] Rlectro- - Lo
sbornlk peravodov. Moskva,
(mu 9: 12)

: [llectrophysical characteristlcs of germani
- fizicheskie ‘svoistva germaniia i kremniie,
Izd-vo "Sovetskoe radio," 1956. 391 p.
(Germanium) ’_ (Silicon)
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The retlo of suiface and-volume:
manjom triodes with“alloyed Juiiciicas
7%, 26, 230-40{1950).—It

ST
(1-) is a linear function

Zhicr. 1ekh.
amplification coeff, at low currents

of the base thickness IV, indicatipg the predomisance of
surface recombination.
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REUANOV, 4.V

burface recombination and its effect on the characterisitcs of
gsemiconductor devices. Radlotekh. i elektron 1 no.8: 1086-1092
Ag '560 , . (mu 10:1)
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| USSR/Physical Chemistry - Crystals, B-5.

- Abst Journal: Beferat Zhur - Knimiye, No 1, 1957, 250

Author: thﬁnov‘ Bl o

 Tnstitution: None : |

" mqtle: The Effect of Impurities on thé lifetime of Excess Carriers i
-+ Germapium : v . , : :

Origirial

" “Periodical: Zh. tekhn. Fiziki, 1956, Vol 26, No 7, 1389-1393 _
In single crystals of n-Ge éontaining jmpurities Sb ang Bi end single "o :

Abstract: it ] .
Co p-Ge with In jmpurities, the 1ifetime of the cerrierd is -

crystals of _ o
inversely proportion'al to the ‘concentration of the impurities. _I'T, has
been found that in single crystals of.p- and n-type Ge, the recombina- :
- tion zones are largely located in 2 different portions ‘of the barrier.
“region: in the ‘Jower half, for n-Ge and in the upper haif, for p-Ge..
On the basis of the values for the energy of activetion of the residuel
. impurities in n- and p-typé Ge, the conclusion is made that super-pure
Ge contains Ni and Au.. o ; e o L
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USSR /Physical Chemistry, Crystals, 7 v B~5
E Abs”J;ur . Ref Zhur - Fhimiya, No 8, 1957, 25947
ALY, -R'zha.;rxg_g,‘ 1.G. Néizirdaﬁnyy; V.V. Roslyakov, - :

Study of Surface Conductivity and Surface Recombination o
of Germanium Specimens,’ - ' o N

-Author
" Title

LTS

Orig Pub  : zh, Tekhn, fiziki, 1956, 26, Mo 10, 2142 - 2153

A correlation was established between the changes in the s
surface conductivity and the speed of the .surface recom- .
bination on Ge specimens in changing gaseous medium (dry,
humid and ozonized Q,), It was shown that this correla- .
tion is caused by the change of the surface potential, the
magnitudes of which were evaluated dependi‘ng on ‘the spefi-
‘fic conductivity and its type.,  The results agree vith
the existing sufface model, - :

i ‘Abstract

‘7_.’-~_»dard 1A
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Translatxon ftom'

Referativnyy zhurnal MeLallurgtya 1958 Nr 3, plBé(USSR)j:i

: AUTHO‘R: thanov, A, Voo

i e s

'TITLE: : The E[fect of Irnpuntles on the Life of the Excess Charge ' :
. Carriers in Germanium (Vliyaniye prlmesey na vremya zhtzm PRET
1zbytochnykh nositeley. zaryadov \z germanu) : i

PERIODICAL \'A sb Vopr metallurgu i fiz. poluprovodnikov. 1quéoW,f;,

AN SSSR, 1957 pp 133-137 _ ' RS ERIE R

;ABSTRACT': Blbhographlc entry See thMet 1957, Nr 6, ';abstra.\cts.:’.. v'

- Gard 1/1
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. AUTHO®S: - . Rohanov, As V., Novototskly—Vlasov, Yu.vE.,; : 57 11 5/33
. A WG., e i
piriE: | Study of the Field Bfrect and Surface Recombinstion in. cemanl-; :
e um-Samples (Issledovanlye effekta polya 1 poverkhnostnoy rekom-_-
'blnat811 v obraztsakh germanlya) : :
PERIODICAL: zhurnal Tekhn. Flz., 1957, Vol 27, Nr 11, pp. 2440-2450 (ussn)
ABSTRACT: The purpose Cof the present paper was “the check. of the assumptloh

Card 1/2'

of the invariability of the. 'surfac e-recombination- centres in’ the
course of. a gas cycle- ‘asi well ‘as the m31ntainance of the depen— :
dence of the surface. recomblnatlon veloclty on the electrostatic
surface potentlal by way of experlment A parallel 1nvest1gatlon
of ‘the’ surface recomblnatlon and of the ‘variation of - the conduc-

“tivity in ‘the case: of an:action-of the: electrlc transversal field

(field effect) in different gas ‘atmospheres facilitated the de-

tecti®n that under the influence of ozone new "rapid". gurfacepta-

tes a part of whlch is: connect!ﬁ with’ the recomb;natlon develop
.on the germanium surface. Assuming that in consequence of the in-
fluence -of the: ozone’ “two ‘energetic position . states are intro-
"duced. thelr density" and the variations of the den51ty according :
to the time after the ozone influence were computed and the ef-

- fective electron capture cross sectlons of the,deeper ‘lying re-
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AUTHOR:: _Rzhanov, A. V., Candidate of Phy51ca1 and. ‘730-2—21/49f
Mathematlcal 501ences RN SR
:VTITLEf : Summer Course of the Internatlonal School of Phy51cs 1n
' Italy” (Kursy 1nternatnona1'noy f1z1cheskoy shkoly v
‘ Italli) : _ N :
PERIODICAL:  Vestnik AN sssn, 1958;? .. Nr 2;:ppﬁ'87488'(USSR)f
"ABSTRACT: Several years ‘age -an Internatlonal Sehool of Phy51ﬂs was

gard 1/9

number of . problens belng in most rapid development The_

‘centers. ThlS 01rcumstance,fas well ‘a8 the hlgh prestlge of

. paper. also partlclpated as a student. durlng thq&erlod from'

founded by the- Itallan Physic$§ SOclety, which every year_ E
holds a summer. course..Every course is devoted to a’ problemvT;fg
of modern physics, which, as a rule, is’ elected from:the.-

summer courses -take place at Varenna, a health resort .
near the Itallan~Sw1ss border.'“hey are. ar;unged for the
vacation time of universities and of 501ent1f1c research

the school, fac111tates the: 1nv1tat10n of. well known
speclallqts from different countries. The author of: this

July 14 to August 3, in the 5th gummer course. This course.
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Summer Course of the Internatlonal School of PhySICS 1n v. ;' 36%2?21/49; 
: Italy R RERE s S

- was devoted to the phy31cs of" SOlldS. The program con51sted“”
of three parts: The quantum theory, the structural defects of
solids, and .the properties of semlconductors.;26 sc1entlsts
from various-countries held lectures and semlnars. Among :
others, the follow1ng sclentlsts gave 1ectures e Professors .

" G. Bruks (USA) and N. Mott (England), D. Bardin and
collaborators (USA), the profe.sor F. Zeytz (usa) and. -
F. Franck (England), professor G. Fen (usa), professori,ﬁ
G. Busch (Switzerland), Doctor P. Bgren (France), O. Hadelung
(6erman Federal Republic). Concluding, ‘the author states,: ‘that
“.the close: contact of 'all part1c1nants in.a small town. promotes>a
‘an 1noff1c1al Sclentlflc 1ntercourse, which was. of at: least o
. the same profit: as the. courses themselves. It was p0381ble
to establish.much closer 3c1ent1flc contacts than it7is :
p0531b1e durlng conferences and’ con"resses of short duratlon.

_'AVAILABLE:: ' lerarj of Congress
-1 Phy51cs—Study and teachlng-Italy
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.7 AUTHORS: __ggggggz*_&;ﬁzl, Pavlov, N. m.,_',~ sov/57fse;1g;1/15:_f S

Selezneva, Mo Ao o

- TITLE: Investlgation of ‘the’ Energy Levels and of the" Effective;'
S Capture Cross Sections-of the Surface Recombination Levels
in’ Germanium (Iseledovaniye energeticheskikh polozheniy :
{ effektivnykh secheniy" zakhvata poverkhnostnykh
: rekombinatsionnykh urovney v germanii)
~ PERIODICAL:. Zhurnal tekhnicheskoy fiziki, 1958, Nr 12, PP 2645 2656 (USSR) :
© -ABSTRACT: An investigation of the surface recombination levels occurringj@
‘ ' ' as’'a consequence of. heating :the germanium gamples: in:vacuum. or.
because of the action ‘of ozone upon: ‘thiese samples was carried
out.. Preliminary ‘data’on. the temperature dependence of the
energy levels” ‘and.of the effective capture cross’ ‘sections wher::
‘s hole and an- electron are: captured by . these “Jevels and the K
dependence of  these; character1stics ‘on ‘the cross—field ampli—'”~
itude ‘were obtained.<The}supposition is:. expressed that the
“charges captured at the"slow"levels ‘at -the ‘surface have & )
' considerable ‘influence’ upon the: characteristics of ithe surfaceﬂ7
. recomblnation levels. From this’ supp051tion is deduced that
fara matnra-ofthe recombination 1evels occurring because oi‘>
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Investlgatlon of -the Bnergy Levels and of ‘the ©. L ‘ SOV/57-58-12+1/i5j  f:
- Effective Capture Cross. Sections of’ the Surface e T
Recomblnatlon Levels in: Germanium

heating in vacuum. is the same as the nature of the levelsz
- caused by the action of ‘ozone. A- considerable parallellsm,e., i
between concentration and- charge of"slow"surface levels and l.v’
. the concentration of the recombination levels -was found.: S
There are 9 figures, 2 tables, dnd- 10 references, 3 of which;:*,5
are Soviet. - . RIS EE

Flzicheskly institut imen1 P, N. Lebedeva AN SSSR Moskva-.'
(Physics Institute imeni P, N, Lebedev, AS USSR Moscow)

December 28, 1957
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.. AUTHORS: Rzhanov, A, v,,farkhipcva; I. A, '57;28-5-23/55:¥j_
v L Bidulya, V. oo i IR R AT
. TITIE: On the ApplicabilifylofgthfMéthodjofwveldcify;Méisuréménffdff5‘
B v , Surface Recombination by Means of the Change of Semiconductor .

a Magnetic‘Field‘(0,prim¢himostijmet6d;jizmereniyd

Resistance ‘in c F :
skorosti'poverkhnqstnqy;rekombinatsii*po”izmencniyu 80protiv~"

:: leniya‘poluproipdnika v.magnitnom pole)

- PERIODICAL: . Zhurnad Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr'5, =
S . pp. 1051-1052 (Ussr) -~ .~ . 0T
ABSTRACT: . In the paper by Zhuze, Pikus and Sorokin (Ref 1) a new method
S ' - -of measuring the surface recombination velocity s by means of
the modificatiohbof.thg_resistdhcgiof,h}thin semiconductor sam-~ .
ple in a magneticifield:wns,propbéed,;The}authdrfbf this letter
to the editor employed the described methqdﬁin?the"in&estigatidn
of the~modificéﬁibn?sJa¢cbrding to:theféhgnge.of]th¢‘elgctric '
surface potentiall, Th?fmcasuremehts,wéie-conducted:vith'two des
 vices. Onélhér?edzforftheﬂmedSuremeht’oféthefconStantfcqmponént
- Fgy one}bf»th¢;s;mplgfsurfacg~béing.sﬁbjected;fo:the;éction of
o e g constant'transverSéffield“or‘of.various gas media. On the !
~ . Card 1/2 other device the voltage of the doublgdjfr;quencykEé;'was'mea-"
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On the Appllcabillty of the Method of Velocxty Measurement 57428 5’23/56
fof Surface Recombination’ by Means of the Change of oemlconduotor Reelntance

“in a Magnetlc Fleld

" of a siruicidal transverse field with low frequency. The ob-.f

‘recombination veloc1ty by means of the modlflcntlon ‘of .tha con- -
. duetivity of. the sanples in-a magnetlc field ylelds correct va-

' This can be seen from.a direct comparison: of thls method w1th
“AYASSOCIATION; . Piziche skiy 1nst1tut im. P.N.. Lebedeva AN SbSR, Moskva (Moscoq;‘
'vDecenber 28 1957

CGacd 22 L. Semioonductors——Surface—properties

sured, ‘one of the surface medla belng subgected to the actlon -

tained results show, that the nethod of : measuring -the surface'

lues of Zﬁé at a- ‘modification of the concentratlon of ‘the re-
combination centers  which was also proved by grinding experiments.
If s changes because of the. modification oi the electrostatlc‘jg'
surface potentlal this method, however, gives .to0 low values. 

the brldge method: of measurlng the effective life. The authors U
thank Yu.F. Novototskly-Vlasov for his. help.: There are - 1 flguref:'“
and 5 references, 4 of whlch are Sov1eto ) . o

Physics Institute imeni P.N.~ Lebedev AS USSR)
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Correlation ‘betwaen the relationehip of capture cross sections
and. the energy : levels of .the surface recembination centsrs in
germanium. Flz. tver. tels 1 no.3 522-52& Mr '59

: (MIRA 12 5)
(Germanium) (Electrons)
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'AUTHORS: thanov, AL V.; Hovototek y—VlaBOV; Yu.~F ,‘Neizvestnyy,l G" *ar

iTiTLE:' ' On the Problem C°n°ern1ﬂ8 ‘the Nature of the Surface Re-;;:;w’ﬁ -
S comblnation Centers on Germanlum } e kY

‘“:PERIODICAL- ; FlZlka tverdogo tela, 1959, Vol 1, Nr 9 pp 1471 ",1474 (USSR)
o ABSTHACT:V : The authors had already found out in 1955 that preheating
: ' of germanium samples leads to a. considerahle ‘increase in
‘the surface recombination rate ‘of 'the surplus charge’ - g
‘carriers at’ about 100 C. The occurrence of new-: recomblnation-;
and capture centers is explained by an adsorption of oxygen-.
and ‘hydrogen ‘molecules on the germanium surface.: To. 1nvest1g-,
~ ate the nature of these centers; one must know their.activ- -
ation energy and the concentration: limit; one obtains ‘both
from an investigatlon of the dependence ‘of the center con-
centration ‘on the ‘preheating. temperature.~For ‘this purpose
the authors “conducted simultaneous measurements of ‘the sta-,"
- tionary photoconduct1v1ty ‘and of the field effect on the
large signal. The samples were jrradiated with square 1ight
S R aliiileoram taken in this connection isshown in.
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" 0n the Problem Concerning the Rature of the Surface = 50V/181-1 9-27/31 .

- conductivity on the'trhnlverbal~elgctric.field'in:the:dsrkg, e
the interval between the two curves illustrates the value of
the‘steddy*photoconductivity.fleapurements were made on p-type

" gerpanium samples with a resistivity o 20-25 ohm.cm. The -
‘maximum preheating aemperature was 475°K. Messurements were .
made in vacuum (10~%torr) at: 300 K. Figure 2 shows on a semi- '
logarithmic scale the dependence of the paxioum surface re- .-
combination rate on the reciprocal sample temperature. The . -
activation energy of the centers, evaluated from the inclin- .

~ation of,the;11negrﬁbuxve_portion yielded ~ 0.2 ev'zthearn:g1;
maximum concentration in-the saturation region ~10 <fem.
When assuming that a concentration increase of the recom- - . -
bination*centers‘iS‘duelto,deaorption'ofkwater‘molecules,_' SR

: the_adsorption;heat‘can be calculated as being:4.5>kcal/mol¢. ,
"In the samples under investigation the ratio of the capture . '
‘cross sections for holes and electrons: was ranging from :

2 to3100;»the'récombination’levels}ranged between 3 - 6 kT. = ,

The,resultsfobtainediarévutiliZe@;by:the‘authors‘inﬂorde: to o

Aivrmaa their surfsce model of germanium and in'order}tQ“;;L;;/‘
manit . ) \

DU N
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mechanlsm. The authora thank S. V Pokrovskaye and T.1, Gal-iif;
kina for their assistance. There -are- 2 flgures and 4 Sov1ete;]

~ ASSOCIATION:

~ SUBMITTED:

references.»

Flzicheskly 1nst1tut im. P N. Lebedeva AN SSSR Moskva

CApril 6, 1959

(Institute of Phys:.cs imenl P N Lebedev ‘of the ‘AS USSR,
Moscow) . ;



s T T T s -

"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R001446520006-3
. APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R001446520006-3"

UUD?U
o T S/181/60/002/O10/012/051
9 9/3 4/0 (,/(/3 //60,1?3/) . 2 3019/3070 -
-.VAUTHOR« Rshanov A, Vs .. -; ; RITHEIE R D B ) e
TITLE: . - 7 ) Appllcabllltv of the Method of Steadx Ehotoconductlv'lty i‘or
E . : Studying the Dependence of the Surface Recomblnation Rate'*
~on the Surface Potential o ST ,‘l,\v

'}?ERHIVODICALz‘ 'Flzlka tverdogo tela, 1960, V01°-2 No° 10, ppc 2431 2438

TEXTz An experlmental method for studylng the surface states of a seml-*; g
;‘conductor is deseribed. It has been ‘tested for. two years. in’ ‘the. laboraton%‘ o
The method is based on the simultaneous: measurement of. the steady photo~.
- conductivity and the fleld effect for. large " s:.gnals° The’ samples were ir-’ . g
v'radlated with square light 1mpulses follow1ng one - another at.a frequency Ofb)(/
140 cps. The transverse electric field varied between 20 and 100 ops. The
- conductivity of the sample was observed by ‘an’ osclllograph (Flg. ). The"'4’
* theory of the method is given in detail.: The -method permits a study " of 5
" .“the ‘dependence of the surface. recomblnatlon rate -on the ‘surface potentlal,‘
“a particular advantage of the method ‘being ‘the short time’ interval (1/10
'vof a second) requlred for this study. Thls is 1mportant because of the



; B ; 8h59o
,>Appllcab111ty of the Method of Steady Photo- . s/1a1/6o/ooz/o1o/o12/os1
conductivity for Studying: the Dependence of BO19/BOYO

i the Surface Recomblnatlon Rate con the Surface Potentlal

'”experlmentally foun& varlabillty of the spectrum of the surface recom~ ‘-,

'.blnatlon centers on a change of. the ‘external medium. The" error due to the ¢
Vchange of injection: levels and carrier trapplng on surface levels was oo
eéstimated to be small. It is found that ‘the method i’ appllcable for any

4'samples, Yu. F. Novototskiy-Vlasov and.I. G. Nelzvestnyy participated in
. :the -development of the. method. There are 3 flgures and 12 references.,;;
: 5 Soviet, 6 US, ‘and 1 Britisha‘~- : S
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injection level. It has been checked in a number of studies of german1um4’h 1

(Institute of Physics 1men1 P° N, Lebedev .of ~the AS USSR;
Moscow) . 4 , : , ,
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S - 3004/3056
'iAUTHOR:~ 'dgghgggl+_A,_[_J Candidate of Physical and Mathematlcal
S Soiences : ST A L L
TITLE: 7 o Conference on the Physice of Semlconductors'"”:

PERIODICAL Vestnlk Ahademli nauk SSSR, 1960§&No. 12, pp 46 - 48

"~fTEXT “The present paper 1s & report of the Conference on the Physlcs of i
. Semiconductors held at’ Prague -from August 29 to September 2. It was . g
-v:organlzed by . the" Internatlonal Union of Pure’ ‘and ‘Applied Phy51cs w1th the.,' E
Jg~support of the Czechoslovaklan Government and the UNESCO.-Be31des a’ : \//
.- plenary session, the: Conference worked in 16’ sectlons and 5. dlscu351on S
- groups. Mentlon is- ‘made ‘of the section: ‘of the band structure of semlcon-jk
5H“ductors, -the sectlon of recombination effects, the sectlon of ‘semicon-
- “ductors of complex structure: The::following " topics are mentioned as hav-’
. .ing ‘been dealt with: ‘Calculation. of the energy’ spectrum of crystals by =
l'emeans of a computer,vthe problem of.; ‘"hot" electrons accelerated by means
coof strong fields; tunnel effects, the -optical propertles of: SGmlCOﬂddc—‘
.Q;tors and ex01tons- surface phenomena, studled by E. Antonclk, e

nCard 1/2
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~ ‘Conference on the Physics criik':_'s'emic:dncbi_t’z‘étvo'rs s/o3o/6o/ooo/o1 2/008/018

» o T ‘ BOO4/B056 }
K. Koutecky, and M. Tomasek (Czechoslovakla) et al.; the study of the 5
state of impurities by means of the “resonance ‘method, propertles of ‘ion

' crystals.—Among Soviet: sclentlsts, Ay F. Toffe is mentloned, whose lec-
- ture was publlshed 1n the’ same number of thls perlodlcal
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RZHANOV A. V., Dr Phye-Math Sei. (aiss) "Inves'cirfations of .

‘SOme El’*ctronic‘ Processes on uhe 3urface of :ermanium,'f Kiev, 1961
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: S/194 62/000/002/047/096 g
-Dit erenulal re51stance of . S - D201 D301 :

‘p1cal graphs of the dependence of Rd on VV at dlfferent temperatu—

ture_(1goo) for varlous voltaves and a taole of values of act1va~~
P K o

tion energy calcalaued from vraphs of Semlconductor dlodes made of -
material with different specific resistances. Graphs of dependence
“of- log ("’ - lifetime of holes) on- re01procal of temperature are

- “also given for typical ‘diodes and diodes made of ' aermanlum with a.
lower specific resistivity. The graphs show. the values of actlvatl— S
on energyuAb's at -low temperatures ‘and. those for temperatures hlgh—fiA;

: er than 40 % (An ) It is shown that the whole set of experlmental
data may be successfully described. by the formula of K. V. Tolpygo SRR
: and E. I. Rashba (see ZhT Fiz. 1956 XXVI, 7), if one assumes in . it

' ‘p = ’U e kT’ prov1ded AE - AE at low. and AB = AE at hlgh tempe-';""
‘ratures. It follows from thls Iormula that Rd 1ncreases w1th‘de— s
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{lezferentlal res1stance of cee ;}- D201

',creaSIng spe01f1c re51st1v1ty As ‘an example R

;orm of graphs for diodes with
30 Vel reference. / Abstra

d: 1s glven 1n the'

dllferent specific re51st1v1t1es atffﬂ55;
cter's. note; - Complete translatlon 7~-"5

. card 3/



"APPROVED FOR RELEASE: Thursday, September 26, 2002 " CIA-RDP86-00513R001446520006-3
APPROVED FOR RELEASE Thursday, September 26, 2002  CIA-RDP86-00513R001446520006-3"

o fRZHANOV, AV NOVDTOTSKIY—VLASOV Yu.F., NEIZVESTNY, 1. 6. POKRQVSK“YA' Se¥es
' CeKIW, TI e SR

Fié;:£§éf}'£eia
(MIFA 14 5) :

) Nature of surface recombination co!nters in germanimn.
3 mo. 3 822—831141' '61. . = SR

: l. Fizichesld.y :mstitut ‘imeni P N Iebedeva AN SSSR Moskva
- (Crystal lattlces) (Germanlum) S
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RZHANOV, A V., PAVLOV N M., SELEZNEVA M A,

‘ Effect of: temperature on the parametera of surface recomblnatlon centers’ o
in germanium. Flz. tver. tela 3 no. 3832-840 Mr '61 '

(MIRA L 5)

l. Flzicheskiy institut imeni P . Lebedeva AN SSSR Moam.
(Crystal latticea) (Germanium) T
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B108/3209
67/4/:77 : ‘
g AUTHORS' ' "thanov, A. V. and Plotnlkov, A. F.
- TITLE: ~The surface levels in germanlum accordlng to data on the

o photoconduct1v1ty in the 1nfrered range of the spectrum v

PERIODICAL. .. 'Fizika tverdogo tele, Ve 3, no. 5, 1961, 1557—1560

- TEXT: The authors measured the photoconductlv1ty of -Ge samples whlch were ‘
illuminated with intermittent light from an ke -12 (IKS- 12). spectrometer.ngfs_
The amplified clrcult equlpped with- phase detector hed 'a: sensit1v1ty of - the.f‘

order of 0.1 pv. The 20 .5 'vO 4 mm3 large p- type samples had a. res1s—l"‘
,’:;t1v1ty of 25-30 ohm.cm; measurements were performed in a. cryostat with. an .
- NaCl, window at a- temperature of the samples of about 80°K. The vacuum was

,_of the order of 10 -4 mn Hg. The results of measurements taken 1n a range -
. ‘between the edge ‘of the pr1n01pal absorptlon band and 3. ‘4 are shown in theftpij?
. accompanying figure. Phe results’ agree:with those of other studles 1nsofar7[
.. a8 .the concentration of- the surface levels and,. accordlngly, the. photocon- ERD R
. ductivity increases with the temperature of preheatlng up to 500°K, but i

fICard'1/5
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The sﬁifaie levels in germanium:<e. . _B108/B209. - ... L

Vﬂ‘décreases,(at'energiés of the“lighf q@éntéilessithan;Q.Szev)_when'previcug;f“f.'"
1y heated to'6009K. "The effect:of preheating and of elemental oxygen leadslfxf

“to an increase in the concéhtratiqn[of‘jurface{lévelsfof bne'énﬁ~the,same;;g,?i"

. ‘type. The results obtained prove the existence of discrete surface levels =

near the middle of the forbidden band. The rise of phqtoconductiVity‘at ﬂj. “¥

‘quantum energies of 0.58-0.4 ev.corresponds to an eleotron transitioa from =
‘a surface level about 0.04: ev below thefmiddle_of;bhe'£Qrbidd¢n»band'hq”thg“g,
‘conduction band. - The subsequent decrease in photoconductivity'may be ex-
" plained by an electron transition from the valence=bandft6'a:burface_lgve1?~

- about 0.06 ev above the forbidden baﬁa,T_The.holes_afising therefrom under-.
ns in the conduction band.. Thus, & -

‘go quick recombination with theAeIectrb :
negative photoconductivity,muStfqo::espdnd;to this.process-ifﬁit takesZg,:J

- place. In order that both phenomena appear together, .the Fefmi'lev615haazﬁf{}l.'"
to be 0.02-0.04 ev above the middle of the.forbiddén»band.;ﬂThe decrease in -
photoconductivity may also be related. to a decrease in the absorption coef-

“ficient. Finally, the monotonic rise-in phqtdconductiVity'at energies
above 0.42 ev is evidently due to alsystem”of‘cpntinuous_surfaqe,levels;'"

' 'Preheating at 600°K éhanges,not;only;the}concehtrgti&n but also the charac- -

-~ ter-of energy distributioq;df‘these'levelS. The authors thank I
. card 2/3 LT o S : R L
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..~ The surface levels in germanium '.".. B1 08/B209 S S

© . V. S. Vavilov for his assistance. There are 1 flgure and 4'—z4éfér;en¢:és'":";"'
; ‘j.9 Sov:.et bloc and 5 non-Sov1et—bloc. v S A

-ASSOCIATION. Fizicheskiy institut im. P N;uLebedévé'AN.SSSR'moskva'"
(Physms Instl’cute imeni F. “I.‘Lebedev AS USSR, Mosco-.'()

"~,SJBL1TT?D~ “November- 28, 1960

Fig.:. Photoconduct:_q{}.ty (ordlnate axis; e Xoan : i
arbi trary units) versus énergy--of .the. SR 1.7 14 ‘7;9 37 ZJ. ” ?7 J’;_ L
. exciting light quanta (absc:.ssas' “hvy in:o o o . :
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T SRR, VALY 61/005/006/009/031f:;};v-,

9, 4309 26912 0 B102/B201 o '
\oTHOR:  Rehanov. A Ve ' |

ATfiﬁE: VChanges cf the sufface;charge on germénium dﬁrihg_heating.r

of -aspecimens in-vacuum

PERIODICAL: ~ Fizika tverdcgo sela, v. 3; no. 6. 1961, 1718-1722

PEXT: Experimental results obtained from gtudies of the surface-charge
properties of germanium are discussed along with effeéts~exerted;on'themf'
by heating, adscrption and- descrptiom, and ctliera..  Morecver, it is shown.
“that changes, found experimentally, of the total surfacé’charge.during’v
_heating of. germanium in vasuum are considerably smaller than those one
might expect in view of the change of concertration of the fast surface .
states. A model of surface oenters’that‘takgs'accbunt of this factiis = -
suggested. . I¥ had ‘been already shown in previous papers {Rzhanov el alvo i
FOT-T, vyp.9:1471,1959; FIT IIIs,vyp,},1961).that'heating~in yacuumﬂleadsg‘*v7
to a considerable moncantration increase of the 304¢alledjfast~surfabgf”-
states. To explain ‘this, the water molecules in'thevoxideglayér»wers,i}
assumed to neatralize the surface defects acting as recombination or. ..

card /5
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24912 s/181/61/003/006/009/031
Changes of the surfare f'narge 00 vo0 .  B102/B201

frapp;ng centersu Durlng heatlng there occurred a desorptlon of water
and a reactivation of the centers; .thus, *hs concenuraflon of the fast "=
surface states increased. and the surface charge changed. Onf‘be other -
hand, as has been *ennageﬂlJ shown, fthe water molecules adscrbed on Ge
'hemsplves are ‘the cause of a positive surface: chargn {alow surface
atates). The total asurface’ charge, compesed of fas.‘and slow. surface
states. determines the e1°c+rosfat1c surface potential cof the gpecimens,-
from the modificaticn of whizh during heating in vacuum one mey draw
‘conclusions as tc the charge and the surface sfates. A A study of the
field effect showed that in a . -g&0cd ‘vasuum’ the acecumulaticn.of surface
charge under the action of A sinusoidal *ransvp*se field is neng*lbly
small. Numerous -Ge spes imens were axamined and it was es+abllshed in all
cases that the changes of the surface .charge were not so great as mlght
have been expected in view of the'charge change of the fast surface. v
states (caused by their rise of concen*ratlon) Results of measurement -~
are collec+ed in the table for some specimens. The absolute-value of .the
charge of fast states isy . of course, dependent on whether these states
: constltute donorQ c*racceptors. The levels N’1 and_N,Ql‘,band,N};}and,_Nt4

B CardiZ/S:’
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,}fdes ribed here_xn great defall) appears as the likelieat but not. the only
vwaf of etp qgnlnb *ho pxperlmenfal resul‘s (cf, mgLax Phys Rev,119,,,:,-
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Chanﬁeq Of th= surfaca charge on s.. B’Oc/BZO‘ '

form two pairs; each pair ﬂorresponds to another charbe state of one -and:,
the sams center. and, depending on the position of ‘these" 1evels, thesei S
centars conatitute accepfors or denors. - The model ‘of “surface: recomhlna—_ -
tion centers is based on thess and other: axpeﬂlmental resultsu STt dier s
agaured 'in .this cennestion that at ths intérfase betwean germanium and
oxide layer there are structural defects, whose concentration is con-:
siderably lower than that of the surface atoms. To these defects cor-
respcud donor levels zituated well above the forbidden band; the -
eleatron irapping cress section npor, these levels is. taken to be small, "
‘and oxyeen is acnsidered to be: adsorbed by the defects lightly: (ana )
tcesaly). - Such defects are posizivaly charged with- all va‘ues of the-
surface porential and correspond 5o slow surface states. ' Oxygen adsorp-"- "
tion o suck defacts is further assumed %o have. a ‘considerable effect upon.:’
their properties. The carrier srapring srcss section is rendered con- - .
‘siderably smaller therebv due' tc water radserpticn, :wshile the ‘donor level
1ies well abeove -he .ferbidden band. - This P?p&a*q:>;hn compensating ;
action nf water {destruction of reccmbination states in. ‘Ge). :The model :

ard S/ﬂ
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R sz 9/181/61/003/006/009/051 '
GChanges of *he s fafo nharge on ‘o et Br02Y B’Ol . _ ><L\
55025 19607}, Ther° are 1 table and 12 rofprpnces 7 ch1e;-bloc and ;“f‘{ﬁ n:f

5 non-Soviet-bice, - The two references %o the Eng11=h~!anguage ‘publications
‘read as follows: A. Many, J. Phys. Chem. Scl. 8, 87, 19539; W.. Shock]ey, E[f?
J:T. Last. Phys. Rev. 107. 2, }92{'?967v ; S

 ASSOCTATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR Moskva
: {Institute of Physics imeni P. M. Lebedev AS USSR, Moscow)

'SUBMITTED: =~ December 26, 1960
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’g,AUTHORSx ﬂf thanov,fA. V. and Arkhlpova, I A.f

kTITLE:

- PERIODICAL.-
b'iT”AT' The authors report ion measurements of the surface recomblnation

- They also give a. compcrison with the theory. This problem is of interest-
“‘since today a large number’ of - semiconductor devices: operate at’ increased . .
~injection levels (where: the concentratlon of the non-equilibrium carriers“
“equals or exceeds .that ‘of the equllibrlum carrlers) and because it has

_authors a method was’ dev1sed for the comblned suudy of "‘steady photo—;. .‘,

lconduct1v1ty end field: effect, which ‘¢an be.employed for differenv- et
- injection levels. It is ‘pased on the following prlnclple “Arec angular
ﬂ,germanﬂum nlaue isg’ covered by 2 mlca foils end leed between two glass b

,_plates to tne 1nner surfaces of which the transparenu tln oxlde elecurodes

- :{"Carbd _1/5
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Surface recombination in germanium with raised injectiov

rate as a function of the surface notentlal ‘for different inJectlon levels.

hitherto not been’ studied experlmentally.; In the laboratory of ‘the g




2 SRR

.:Surface recombinatlon ...;7f;
Care- fltted.' A sinuBOIdal transverse voltage is epnlled to this two s*ded
" square. 1ight pulses of equal intenslty ‘but different: repetition frequency. a

fonder these oondlulons, ‘three curves can ‘simultaneously be observed on. -
tha oscilloscope sereen: The ‘curve of ‘the ‘conductivity varlatlon in the b

, ;doub1e total intensity) “The surface dark potential ‘can be determined
. from the former, the steady photoconductivity 1is determined from. the:  :

‘fthe efféctive lifetimesand surface recombination rate are determined if
“the calibration coefficient (which 4s determined from the secodd and third

o for the surface recombinetion rate
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4 ?ROVED FOR RELEASE: Thursday, September 26,2002 CIA- RDP86 00513R001446520006 3"

‘

s

"f' -s/1e1/61/oos/oo7/004/023 | "
13102/13202 : S

'

capacitor. which simultaneously is - exposed through the ‘electrodes to

dark, and the conductivity curveés for one- énd two-sided exposure . (with
ordinate difference. ‘between first and second curve. From’ this difference,.

urves) is known. The theoretical" considerations are based on. the foémula

S""' Nt (a,a.) /l— (1..- ) [:1 1 (TEFX_)]
P e e o o M




'-‘—'.;,v'nere Y is the surface potential in a recombination vi
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'Surface recombination ces B102/B202

Lconoentration _‘It With energy levels Et = E :f':Ei, ) ‘

}and eleotron traoping, constants, n : and p Q are the balanced volume
f'ooncentre.tions of electrons and’ holes é _4\n_n is the injection .level
‘ 4Py

. and A= p /n - n /n qfo/kT - :' in 22, “Iith increaSing 5 "he position -
. ( e

4, . i I " - q§. :
- “of the maximum of the curve 5 = f(Y ):is shifted from Y' - Eé— +. ln h(for
'sme.ll 3) to Y- o{ /kT for lsrge é T*‘ (1) is written in the form :

- . RS ARy (i u
S=SO e (l-’- .

ch (Y, _.‘ZC_

card 3/5
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-cfwhere S ie the surface reoombination rato for small 6 the variation of

" the" maximum surface recombination rate with the in{?ction level becomea
~manifest. - (4) shows. that also at. relatively small the. maximquegrfaoeg
recombination ;ate decreases with the injeotion 1evel if -,(%.+7gA).;>;‘.¢

>4 + ch(é—t—-—j—) >and increases with the inverae in‘equality Ei:\.gna1 With

i vle.rge §'s ; decreases with increasing 6 if (7\.+7\ )>ch(————'2) and

‘with a further 1ncrease of <S S approaches the value Sé ey N d' +o(.'

In the following, these results are applied to praotioal oaaes.,k compariamn;
“of “the theoretical results with the experimental ‘ones for the two exvreme
“values $ = 0.1 and’ & = 4.3 showed good agreement.: The authors ‘thank’
. A. L. Vol'sk, Member of Warsaw University, for assistance and ldViceo'—;'.w
© Thera are 2 figures and 8 referencest 6 Soviet-bloc and 2 non-Soviet-bloec. °
~-The referenoes to the English—language publioations ‘read as ‘followss DU
'R. H. Kinsston. Semioonductor Surfaoe Physics, p. 85, 1957; G. Douemanis.
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*?AﬁTHORS: Rzhanov, A. V., and Neizvestnyy, I. Gc

. TITLE: The 1nfluence of molecule adsorptlon ¢n ‘germanium upon. the
I parameters of the surface recomblnation centers

ff PERIODICAL: Flzlka tverdogo tela, v. 3, no° 119 1961, 3317 3323

‘ 'TEXT. he authors have already published several papers ‘on adsorptron
,”effects. They have shown that the density of recomblnation ‘centers depend-»f
“in-a compensative and: rever31ble manner on the’ polarlty of the adsorbed =
“molecules. The fact that the. ‘surface recombination centers are neutrallzed
: by ‘adsorbed molecules: could ‘be- explained on ‘the assumption of . chemlcal or
f’electrostatlo processes taking ‘place: ‘between adsorbent. and: recomblnatlon
. center. In order to find out’ ‘which possiblliby really holds;- the guthors:
used a fleld effect method to- study how the recombination parameters change o//
 when adsorbed water molecules are substituted by ether or benzene. The . d‘
“surface recomblnatlon rate, and the charge. trapped by fast ‘surface states
- were recorded as functions of the surface; potential. 'For this purpose: the.
sarmanium samples. were pleced in. a mica’ holder with: tranapa;ent electrodesr Eo
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The influence of molegule'gdsorpt;oh.;.' B1G2/B136° .

_providing a transverse field independent of the ligunid investigated. . The . b

whole arrangement was placed in a special thermostatic vessely - The surface ol
recombination rates as functions of the surface pctential ¥ with and. '
without heat treatment of the specimens are showa in Figs. 1+2.: The S

trapped negative charge was found to increass with increasing ¢ im & 'c2/ s

weakly non-linear manner; after heat treatmen= {500°C) the increase #as WV
. ‘more ragpidly. The maximum surface recombinatisi rated were found %o be | —

'between 820 cm/sec (3.4 kT/q, c. f. Fig. 1) and 1630 cm/sec (3.0 ¥T/y; in. o ¢
_benzene and between 460 cm/sec (5.5 kT/q) and 2100 cm/sec (6.2 kT/q) in N

" ether. From the experiments made with benzene ‘it was found that in the-
nonpolar benzene the surface recombingtion centers ere ‘activated in the -
same manner &s-in vacuo and that the‘charaqterlati:s of the recombination: .

.centers are in no way affected by benzene, - In ether, which is weakly -

_polar, the surface recombination centers are aciivated in the same manuner '
‘s in benzene or in vacuo. Adsorption of ether leads only to a shift ¢f -
the maxima‘of'S(Ys).(Fig. 1) from +3kT/q (where ‘they are for benzene 07

vacuum) to + 6kT/q. The rESults_iﬂdicate:ihat_the adsorption of ether tx i
‘germanium-is a physical process. ~The interzction between ether and - s
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'MThe 1nfluence of molecule adsorptlon‘f
A“germanlum is purel& electrostatlc.
- references: 5 Soviet and 1 non- -Soviet. ‘The latter reads as fcllowst
»_M.vLax. Phys. Rev. 11 R no. 5, 1502, 1960.‘” « i L

L*yASSOCIATION: Fiaicheskiy inatitut im. P N. Lebedeva AN SSSR Moskva

f"SUBMITTED‘J‘ ﬂay 22, 1961

: Flg. 1.4_
" before heating (1)
",450 K (4) and 500° K (5) in ‘ether.

T}Fig;rzg

:The same for benzene.

»~/1a 61/003/011/010/056
- B102/B138

There ‘are 4 figures, 1 table, and 6

(Physics Ins*itute imeni P N. Lebedev AS USSR,»Moscow

Surface recombination rate .ag a: functlon of the surface potential
‘and after heating at_350 % (2) 400 °k (3), "
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"AUTHOR:  Rzhanov, A. V..
,5.T1TLE: S Statlstlcs of recombln,tlon in the capture of: car*iers on£Q j} e

nyc:.ted 1evels of a recomblnatlon centDr

W‘PERIODICAL; Fizika tverdoc,o tela, v. 3, no. 12, 1901, 3091 3697
kTEXT ‘The s,atlstlcs of carrlpr capturo and 1'ecomb1nc.t10n in & non---
_deconerate semlconductor ig -studied for the case of a single- ~-charge
reconblnatlon center with . one ground’ atate: and one . excited level each for
S 1ectron and hole capture.- It:is a"surﬂed that the ‘carriers are capturﬂd
- fg‘:’fro‘* the bands ‘onto ‘excited levels of .the recomblnanon center. The’ electroni -
RS and hole lure., 1nto the excited 1evels of the recommnatlon centers are :

5fqn?% C,T, (N n - ntn N /nto)/(cn o to/ to f r: ) and
T, = c, r (ntp - thont /Nto)/(c D0 to/Nto + T ), respectivel\; 5
: concentratlon of rpcomblnatlop centers vn.th an Plectron 1n the ground

1
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32085 AR TR
, - : -s/181 61/003/012/020/09c ;
Stat1stlcs of recombinatlon in the cew B108 138 R
‘,—state (canture of holes on the exc1ted level) 2, o= concenuratlon of
recomblnatlon centers with &n electron on: the .{Clted level (capture of
electron, Nt =" cone. of rec. c. w1thout electron in their ground stg.tes
* %
(electron capture on the ex01ted level), N = conc, of rec.: c. with a

~_hol° on their excrted levelc for hole capture. nt+n e-Nt-h‘It o= Ht'otal'

”he subscrlpt o 1ndlcdtes equlllbrlum concentratlon. The r'e ‘ere the
- transition nrobabllltles. ‘A -general expression for the- recomblnntlon rat
"~ “ig.derived from the above formulas for the case' concentration: of.. :
Trecombination centres. is low a.nd the evcess hole and electron concentra-’ a
»tlons are equal..

MCan (np - "oPn)

C. C R
Cp[1+“nl_l(p+p1)+c [l-k—px](n+nx)+ﬁp ;Pﬁ-,—:,n] B '»(12),v ,
' This etpressmn goes over into the Shockley Read relatlon (Ref 1, 'see:

‘fCaraz/s
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32085
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Statistics of recombination in the'gfg = 5108/B138 ,

Helow} fo* smalli ;nJectlon levels and the conditions 12}0 ni/r H
b *
2>Cpp /rp.',ni and p1 are the electron and hole conbentratlons,
‘Tespectively; in the bands where the Fermi level intersects: the etthed
l1evel.. The abcve condi itions 1nvolve the postulate. that the carrler ,

[o.

lifetimes on the excited levels T' t‘(((10 9. 10"10) sec, However,

~these cordltlons do not always apply, E. I. Ad1r0v1ch is thanked for
discussions. Yu, V. Gulyeyev (FTT, 3, no. 2, 382, 1961) is mentloned
‘There are 1 figure and 7 referencess 3 Soviet and 4 non-Soviet, The
4 references to ‘English- language publlcatlons read as® followss Ref. 13: T
W. Shockley a. W. Read, Phys. Rev,, 87, 835,:1952; R. N. Hall. Physe Rev., - i i
- 87, 387, 1952; w. Shovkley a. J. Last. Phys, Rev.; '07 5929 1957, o ST
: M« Lax Pbysa Rev.,; 1_2, 1502, 1960. - :

AoSOCTATION° FIZIuheSkly 1nst¢tut im.. P, I, LebedeVa AN SSSR Moskva
(Physics Instltute imeni P. I, Lebedev. AS USSR, Moscow)

SUBMITTEDs July 10 1961

o TSR O § 7
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face recomblnatlon in semlconductora;ﬂ Q§;
: 961 3698 -v3705

V- 3!

Sur

PERIODICAL.— Flzlka tverdogo tela,
y?nTEXT:’ An expr83810n for hhe maximum uurface recombxnahi on rate is derlvedk f
PTeVlOﬂSly (FTT, V-~3,.n0-v‘ Yy 5691 ',3697) . '

on the basis O
. i i e +Po : : ; L
(kR (1)771.

)

c's).on,;.,, L
: 2ni
9 (‘Ps - ”\)

‘ N. (c,C.) o
ch ____,{T—-—‘ + ch(

. derlved exp

Ly ) =

kT +ch(‘ ql +M
the terms '_Eh

. which 1S rewrltten u51ng

e “J.V--,
M:: ‘,,r-p¥n1)

rpfs
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VFRUMYIN AN, akademlk otv, red 3_EZEAH~IJ_A4_JJ_11§1L_red., BURSHTEXN

R.Kh.,- doktor khlm.;naJ&, otv. red.; YUNOVICH “AEC > red izd—va,‘;e‘afa,

_TIK“OHIH”VA, 3.G ) tekhn red,

[Surface characte“istlcs of senlconductors]Poverkhnostnye svoi— FEN.
‘stva poluprovodnlkov hoskva, Izd-vo Akad nauk SSSH ;- 1962 231 D
(MIRA 15:12)
1. Soveshchaniye po povezkhnoatnym gv01stvam poluprovodnlkov, Mos~
cow, 1961. 2. Chlen—korrespondent Akademii nauk SSSR (for thanov)
v (Germaniume-Electrlc properties) . (Tran51stors)
(Selen1um-~¢lectrlc properties)”
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‘ anovf é:i"" - |
oy Study of- the Surface States of Germanium (a copy typed

S from - the handwritten text~-sp°ning and grammer unchanged—-, S
»;ias well as the original handwritten coPy) . N

%Report presented at the Massachusetts Institute of Technology (MIT)
. Physical Electronics Conference. Cambridge, Massachusetts, 21-23
¢+ Mareh 62.‘ s » , o
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81/62/004/005/029/0)5

RV I Lol
g Lt L . 3108/3112
\yTHORS: aznanoVy ke V., and‘Arkhipova,“l. A
combination oh'germaniﬁm“with a 1arge ouanultj of

gurface re

SITLE: g
S ‘yater adsoroed, ,
?EREODIC&L: Fizika *verdogo tela, v. &y 0O- 9, 1962, 1274 = 1278
TRAT: The changes in the °naracter of tne recomblnaglon -gurves during
gradud -1 dryinsg of » _—ujoe oermanlu were examined. Concluslons. Vlrtual y
no- v wentite ative T ,1at10nsh10 exis’ petween the changes in, the maximum -
surface *ecomolnntion ratevof_germanlum uith'adsorbed water and the’ ‘slope -
of fthe canture curves. :Recombinaulon is accomplished at dmscrete levels,f
as well as- o continuous energ surface * rblnuen and. As’
g firsv approximatlon i s
sections of the discrely and ¢o
donoT © racceptor,cha*acter of
,1rdepgndent the'energy
jpcrease of the recomot
was- observc

“A‘Pn*lals
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' Surface recombination on .., A B108/B112

4 detailed descrlntlon of the experlments w111 follow later.;,Thefé,aré‘
3 figures. - . : v ,
ASSOCIATION: Fizicheskiy 1nst1tut im,

P, N Lebedeva (Phy81cs InstltuteVEi
1men1 P. N. Lebedev) ¥oscow :

SUBNITTED: January 2, 1962 - AR
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AUTHOR: ' thanOV'~-;;¥4—+¥+
TITLE: - surface recdmbihationfand‘captu:e,through,a'cohtihuous°sur¥nd
' face 1evel . apecurum S Y. R

- 9“QIGDICAL “Fi z‘ka tve"dogo tela, y. 4, no ;5 962, 1279" f:.;-h ff'!iﬁ

'"‘“"""‘ T‘*eo;etlcal e‘mres:ﬂons are derlved and d" scussed relat:mg to
cap ture and suriace recombinatlon rate :m donor—acceouor semlconductors R
srith continuous. sur;ace 1evel snectrum Coqparlson petween *heory and ex-’va3

C . width of the Caluulated recomblnatlon curves is less. 'than that of ‘%
v ﬂtnevlmenual curves. This argument agalnst uhe 51gn1flcance of : the con—,
“tinuous surface level systems is nody. ‘howeveT, de0151ve. 1% ‘may “pe well:”
“oossible,that comparable'contrﬂbutdons to” surface ‘recombination are - added
" by those systems’ of, Jevels: that are contlnuous in-the forbldden Dband ‘and .
by ‘discrete’ surface levels.;in nunber sof: experlmental features can be‘;qq
v;/iemplalﬂed on the assumntlon that the ratio of their concentratlons “to.be.
“awen that the: snape OL the magor part of the experlmental capture curve 1s g
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B sauuratlon. Though unable to0 account . for the dlfferent trends of the_
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',*nvestlgaulon of the volume wee B102/B104 :

‘a dlstlnct maxlmum., In addltlon the carrler 11fet1me and the cross -
“section for carrier trapping by Cu4t 1ons were 1nvest1gated for low-. .

The spec1mens had a Cu concentratlon of 1°10° 4

ohmic n-iype spe01mens. 
'8 ohm-cnm at 300°K; and a dlslocatlon density

a re515u1v1ty of 0.14<6.
‘of w:1o3r .‘ At low uemperatures, the lifetime was ~ 'l‘2 5jand the

‘hole ‘trapping cross sectlon vias proportlonal to T 3 ‘The third copper
level is 0.26 ev below the: bottom of- the conductlon band. At 300°K the -

trapping cross section is 1- 10” -16 ¢m'2;, The electron 11fet1ma at flrst
creases rapidly from 210 usec with decreasing temperature,‘tendlng to

(1/T) curves, the authors do not think these are.due %0 ‘the different :
eL‘ects of surface recomblﬂatlon as Schultz suggested but rather to the
, ‘differen$ positions of  the . copper. 1mpur1t1es "(in the lattlce or at"’
: jdlslocatlons) This assumptlon, however, remalns to be proved.' There

are 5 Tigures.
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~Invest1gat10n of the volume ..;: i - o B102/

ASDOCI TIOV:, ”IZIChGSKIJ institut im, P. N Lebedeva AN SSSR Moskva i
(Physiecs Ingtltute imeni P, Lebedev AS USSR, Hoscow)

-sqgm;TTE : . December 23, 1961 Einitlally)
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. recombination-theory by W.: ‘Shockley and W. Read (Phys. Rev., 87,.835, -

"fthermodynamlc ‘equilibrnium, assuming,. however, - that recombination takes:
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] ( 006-3
' APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520006-3"

'5s/1e1/62/oo4/o12/o14/052
; 3104/3102 ST

. _AUTHORS : Guro, G M., and thanov, A v.'x;af,f-”

. L .;w*“"‘"”'“‘""‘“‘" ' St e
~ TITLE: - Kinetics of: the nonequlllbrlum conduct1v1ty 1n the case L

of hlgh generat1on 1evels :‘7;' :
' PERIODICAL 'F1z1ka tverdogo tela, v. 4, no. 12 1962 5441—3445

"_TVXT. How the perlod that the carrlers ‘are- trapped in a recomblnatlont:
_center affects the'kinetics of the nonequilibrium conduct1v1ty in the
~ case of high- generatlon levels is studied. For -the case ‘of - low'j e
" generation: 1evels, the. effect of the carrier lifetime on the. excltedA‘

~ ' levels of the recombination ‘centers in statlonary processes was in~ . o °
-vestigated by A.V. Rzhanov. (FTT, 3, 3691, 1961) as-an extension of the -

1952).  G.M. Guro (ZhETF, 33, 158, 1957) derived an attenuation law-of
-the carrier equlllbrlum concentration at arbitrary deviations from. .

place via the ground: state of the recombination center. - The same:con= .
- ..ception is adopted here, ‘but a more general expresaion for the recombina
. tion rate 1is taken as 1n1t1al equatlon, whereby the effect of the(aj
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:~conb1nat10n and* 1ts lnfluence on: the characterlstlcs .of certaln typer

fﬁrEffect of- surface recomblnatlon on the saturatlon current of low—-"
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} AUTHOR: thanov, AL V.

P

'VTITLE- Investlgatlon of some electronlc processes on the surface *
of germanlum o ‘ i L : R L

:SOURCE.. AN SSSR. FlZlcheskly 1nst1tut Trudy* v. 20‘ 1963, 3—125

fTOPIC TAGS. germanlum, semlconductcr, germanlum semlconductor dlode,E
surface recomblnatlon, surfaces ‘space charge,.surface potentlal
, barrler,'surface conduct1v1ty, surface energy level,:surface defects

ABSTRACT. This is a doctoral dlssertatlon devoted to surface re-'ig
i of - germanium dlodes and transistors. The tOplCS covered are: ‘1.

© power germanium dlodes., 2. Effect of surface recomblnatlon on: the
{ characteristics of low—power germanlum tran51stors. 3. Surface '

' electronlc processes ‘occurring on semlconductors (equlllbrlum be—:
i tween surface and volume of the semiconductor, surface space charge'
’,layer, surface potentlal barrler and work functlon, surface conduc-

{ Card 1 /1‘
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}Vt1v1ty, fleld'effect and fast and slow surface states, and surface
‘ recombination. 4. Surface recomblnatlon and ‘capture as a method
O for'lnvestlgating surface defects of a structure (comblned 1nvest1~a
§’gatlons of the surface conduct1v1ty, recombination, “and carrier ca =
:'ture character of’ the experlmental ‘results and ‘their reproducxblllty
f.and 1nterpretatlon) A procedure is ‘described ‘for determining the &
¢ surface 1evels from the spectral dependence of photoconduct1v1ty :
. outside ‘the region of ‘the main absorptlon ‘of light by germanium.
ﬂjThe experlmental data lndlcate ‘that -the rate 'of ‘surface recomblna-**f
<i tion on:a real germanlum ‘surface depends on the 1n3ect10n level, the
¥ temperature, the -state of the. gaseous ‘medium’ (ozone content and.
;dryness), and the crystallographlc orlentatlon ‘and finish of the ' ik
" surface. The data:can also be’ useful in the construction of varlousf
i types of germanlum dev;ces. Further: developments in the theory . of
i surface recomblnatlon are dlscussed, with emphasxs on. the klnetlcs-j

,'of the capture: and recomblnatLOn processes.~;"The author is sincere-
1y grateful to: the ‘director of the Laboratoriya fiziki poluprovodni-'

“kov (Semiconductor Physics Laboratory), B M. Vul, for interest ln i,
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" Group of Surface Phenomena in Semiconductors I. A. Arkhipova, T. I..
4 Galkina, I G. Nelzvestny y,qu.‘F Novototskly—Vlasov, 'N. M. Pavlov,
8.V Pokrovskaya, and M..A._Selezneva,renglneer Ye. V. Gorskln and i
,,-1aboratory assistants G.  A. Balandina, O. A.,Gry*zlova, V. s. Maksxm
. kin.-
. collaboration and" also takes the 0pportun1ty to ‘thank englneer B. D
| K0py*lovskly, graduate student A. F. Plotnikov, mechanlcs,Yu. A.mr
"+ Kolotov: and A. F. ZanV yev and the entire staff: of the Semiconduc~
ivtor Physxcs Laboratory for help with lndlv1dua1 problems.‘z
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ORG:  ‘Tnstitute of Physics of Semlconductors, SO AN SSSRI Novosibirsk (Institut fizikif?g
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TITLE: : Influence of capture of nonethbrium carrlers by surface defects on the
spectrum of the 1ntr1n31c photoconduct1v1ty of a thin sample of germaniuqmﬂ

'SOURCE' Fizika tverdogo tela, v. 8 ‘no. 6, 1966 1955-1957 - o
TOPIC TAGS. : photoconduct1v1ty, germam.um semiconductor,‘ capture cross sectmn

AB;"‘RAC;. ‘The authors compare the. pulses of 1ntr1n31c photocond tivity of thlck and
thin samples of p-type germanium at 1i uid-nitrogen temperaturs.(i The shape of the
photoconductiv1ty pulse of the thin sample exhibited singularities ch&racteristic of e
the presence of -traps. It is shown that the total change of -the conductivity of the | .
sample under. the influence of the light consists of three ‘factors (photoconductivity | =~
propery ‘change in surface . conduct1v1ty as a result. of change in carrier density, and
‘change "in surface conductivity as a result of change of the surfa.ce charge) , and in-
the region of -l. 64 pthe contribution of the -third ‘process is ‘comparable in magnltude
with the contributions of the first two. ' The additional,illumination, which normally |
s eliminates adhesion of nonequlllbriwn carriers on the germanium surface at low tem [—
peratures, reduced the photoconductiv:.ty of the thin germanium to approximately the
same value as that of “thick germamum (5 vs. O. 5 mm) and elimimted the peak at 1.6% e
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_ PHASE I BOOK EXPLOITATION sOv/z.610>
o Leningrad. Arktlcheskiy i Antarkticheskiy nauchno—lssledovatel'skiy institut

vi‘Problemy Arktiki 1 Antarktiki; sbornik statey, vypn 3' (Problems of the Arctic
o eand Antarctic° Collection of Articles, No. 3) Leningrad ‘Izd-vo "Morskoy
transport," 1960o 119 P 500 copies printed [Xerox copy] '

: Sponsoring Agenciess Arkticheskiy i Antarkticheskiy nauchno-issledovetel'skiy
~ingtitut Glavnogo upravleniya Severnogo morskogo puti Ministerstva morskogo —.f.-
" flota SSSR. : ,

- Resp. Ed.: V. V. Frolov; Editorial Board: L.L. Balakshin, AA. Girs, P A. Gordiyenkovibfz
(Deputy Resp. Ed.), 1 .M. Dolgin, L.G. Kaplinskaya, A.A. Kiriliov, Ye.S. Korot— . -
-kevich, V.V, Layrov, I.V. Maksimov, A. I 01, I 1. Poznyak,. and B. V. Felisov, L
Tech. Ed°° L.P. Drozhzhina C

e PUHPOSE° This collection of articles is intended for geographers and geophysi- '
“elsts, particularly those interested in the problems of- the Arctic and Ant-»-’A
arctic. , _ R

i'VCOVERAGE° This publication of the Arctic and Antarctic Scientific Research In— :f
..stitute contains articles on the water temperature in the Arctic Basin, the

R TR B
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. Problems of the Arctic and Antarctic (Camt.) 3 sov/461o

‘tides of Arctic seas, the structure of Arctic cyclones and anticyclones,

_ radiosonde measurements of temperature, the determination of ice thickness -
by dipole electromagnetic methods, and magnetic activity in relation to -
geographical longitude and latitudea No' personalities are mentioned.
References follow each articlen s o

l"TABLE OF CONTENTS:

'=iSychev, K.A. Heat Content of Atlantic Waters and Heat Expenditure in the

~'Arctic Basin ‘ : : ’ o : : 5
" Maksimov, I.V. Long-Period Lunar—Solai'Tides Aloﬁg the Coasts'of,thé Arctic e S
: 7Ryzhakov, LYu, Use‘of VortexiTrahsport Edu&tibn'for Prognbstic Purposes e _:2ff f.f‘°

. Knyazeva, V.I. The Problem of the Vertical Structure of Arctic Cyclones
.i; Hdévrilova,’L,A, Structure of Winter Upper Level Anticyclones in the Arctic

Caxd-2/4.
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RYZHAKOV, - L,Yu.

o Characteristics of baaic atmospheric circulation patterns over
the Northern Hemisphere. Trudy AANII 240 52—67 : '61 : St
. (MIRA 15 3) S
; (Atmosphere) i
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. AUTHOR: Ryzhakov” L.

"[ﬂTITLE{‘vf ;f;' : Peculxarltles of the tenperah:re condxtlonl 1n the‘lo'er
Lot 7 ‘stratosphere.and thelr connectlon '1th the tropospherxc
';chrculatxon S _ B
'PEﬁiODICALﬁ;.JfJSReferatlvnyy zhurnal. Geoflzlka, noe 9, 1961 l4,,A

* abstract 98133 (V sb. Probl. Arktiki'i Antarktlln, no.
" *‘75, L., llorsk. tranlport, 1960, 39.-45) -

o TEXT: - Results are glven for analy31s ‘of the temperatnre ‘course im- o
the lower stratosphere over the central Arctic and the connection of thll,:

. course with tropospheric processes. Two: provisional temperature sections’

. for the winters of 1954/55 and 1955/56 were constructed from the data of ,

- the drifting station "Severnyy polyus-4" (North Pole 4). In the first P//
s case it appeared that heating which occurred in the tr0p08phere on the
‘invasion of warm air-masses from -the Atlantic brought about cooling in.
the stratosphere. ‘In the other. case, qool1ng the stratosphere through
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RYZHAKOV W I., 1nz‘1.

.Wm& o : . 18 no 68—69 SR
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| PATRIN, AcA.; YEREMGHENKO, M.I.; RYZHAKOV, P.V.: BAKHIR Iu.V.,DEKAPOLITGV, ;P.

Concerning the articlé ")bunting of wire broadcastmg net. orks and electri;

, ﬁ;"?zp_ transmission linea on.covmmon poles.. s Prom. Qerg. }(.7 no.gz?i-;ﬂ.

2 Patrin).' Gossel'— g
. Belomorska a elektroset' Ka.rel'skoy ASSR ( 3r
ilektronadzor,yg. Groznyy (for Yeremchenko)s 3. ' Glavnoye “Pra‘)'le#?‘_’
elektrli‘ikatsn sel 'skogo khozyaystva, ge Groznyy (for Ryshakmyr . L
4o+ Tuymazaneft! {for Bakhir). 5. Darnitskiy aetevoy rayon ugo- -;:¢'

heleznoy dorogi . (far Dekqolitov). S
Zapadx(lgeztilc liies—Overhead) (Elect.r:.c lmesf-Poles and touers)
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ffSubJect ‘,'i USoR/Engineering SRV
Card 1/1  Pub. 107-a 9/12
E Ahthdr B Ryzhakov, V. N., Eng. ,
’e_Title ; } First welders and - shipbuilders conference 1n China
' Periodical :  Svar. proizv., 11{ 30 N 1956

o Abstract : A brief report on. the conference: held 1n Peking, China Gl
R - last March (1956) ‘Some 139 delegates of 45 plants and
enterprises gathered to listen 24 reports .on welding:
_technology and related subJects “and ‘another 900 per-
sons visited the exhibition of welding craftsmanship
during the converence.

Institution : None

feSubmiﬁted : No date
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RYZFAKOV Vasiliy: Nikol,ygxign, NARSKIY Sergey Alekggndrovinh'  (
VYDBIN Lev Borisovjuh, NAZAROV, M.I., red.

ases as acet; lene substi&utes 1n uelding] Prime-
Lgizzggiziv-zameniteiei atgetilena v svarochnom groizvod- ,
_+ ‘gtve. Leningrad, 1963. 21 p. (Leningradskii dom niza.
"uchnoétekhn. propagandy Obmen peredovym opyt?m.nieis 35-
Svarka, rezka i paika metallov, n044) MI
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- Subject - ;. USSR/Engineering
- card 1/1  Pub. 11 - 12/13

AuthofS'- - ¢ Kolenda, B,~G;,énd_Ryzhakdvi.vq.N;‘é

©origle Technical coﬁferencefpn_welding in shipbuilding
Periodical : Avtom. svar., #5, 55-99, S-0195% . S T
_ Abstract @ General review of the 24 'tia'pe_rs»,‘pres‘ehted'a,’ci?’chejCéhfef'én'c'ej,,_i

on welding in the shipbuilding*industry}jThe[Conference,waS“:
sponsored by the Central'ScientificjResearchfInstitute'andf i
220 represéntatives,ofiSh organizationsfparticipated;“Therg, :
theoreticalgand-practiCal.problems on automatic and semi- -
automatic methods of welding were discussed in reference . . -
. . to the structure of ships, bollers and”machinery~parts,ij{‘"
Institutions: Academy of Sciences, USSR; Main Administration of the - R
R ’ Ministry,of,the'Shipbuilding,lndustry; design bureaus of = -

various shipbuilding”works;‘and‘3‘engineering'institutions:» ;
Moscow Higher Engineering College, Leningrad*quyteqhnic“;:*"

~Institute and'Leningrad‘Shipbuilding'Institutg._

| Submitted : No date
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. umsm:vsmn N.N., mmova, L

tion ‘of the degree of polymerlza. e
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of a.lkall cellulose- ' E
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SHIKHER, M.G.; RYZHAKOVA, T.Sey

Simplified nétho& for the c?ntrbl of bleaching s
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Spontaneous polarization ol polycrystalline um’lﬁ of.

: the sample was allowed to sest for 10-15 sin.  Polariza-

A Rt S T tion in weak fickls appears increasedd, amnd Jonses, reshiusl

. barlum "“‘!/‘:'~ A ;",_l;fh 1 Afg".‘“;‘.s PTYRTEHE P ;ml.-rirti‘ml. aned - conervive fu:t"; are rlt.u;:- rl'l‘"h‘!!: klxl:;
SNenenw) . Ahue TERPULTE 2. 3V} SEIP A= 2 s of the loops obtaineld at different K lie all on the »
Linthe cialen. of the spontaneous ;ml:ln'r.‘:u?n nll‘ sl.;lh[nel‘l“n- S dorresponding to the lli(ht.sl I'. o 2% kv jem. Thew
erved tatal polarization P: the none 7 g Diipnear at the Curie point. - At room tenp., the

elertgies from the ¢ N )
pnear dependence of the induecd component of Pon the 05 Lptes fose their “inemory®® of the previous polartzation
* el - fi lib strengile Fomnst be tuken into nevount. Con- © ler ouly it a matter of days. "A qual. interpretation of these
trary to acvepted assumptions, that nonfiearity oeeurs, afteseffects is given on the hasis of considerations valid for .
“h the neighborhessd of the sliclee. Cugie: point, even in single cry;lal‘ sl deading, for the relation between the
celatively weak fickisoas i thiat region the cnbie terin of - dielee. l‘l)ll!l(.'i;l the sci‘ncu.mk-c. 748300, & and above the
“the right-hand niember of the ":"!:-i'iﬁsllnll’l:v“lm(‘!1{-‘}1: 5 " Curle point, s, with the uoalincat variation of the. in-
iy * ¥ 9 b - » . c e ¥y - . N - .
: i:i:ll:rni‘gc:n:::'::. ‘:ﬂt';’l"g:";; ;u h::r:c; ;nl:, .'I"l()'! the - o tuced £ and E taken into acvount, toe = e (L3R R IR
“curie ;;(vinl where spantancous polarization is absent, VL F (27 A where U= (W10 1) (o = 4eP)P. Ana
il consequently. cannot hat bear ot the induced polari- = rlldyﬂy,l' (“‘-'":"k:i |=n:_ ”?t“mm“l‘\ q l:w ’m"“::'“rh v
. y tr masticnla rounced in BaTiO; © o moments of indivkiua single erystals, prosfuced by the Ist
ration. - This effect is paticu tly pro g L pelarization cycle. dixippears only |;=|rtly when the field

wwing 10 the great width of the temp. range of fast incrense
o lh‘e dielec. const. ¢ with the temp. (.'il;ﬂ'f)‘._;u come

pared with #-7° in Rochelle salt, and 10-15% in KH.PQ.).-
Oneillograms of the dielec. hysteresiy loops in ﬁ:lds up o
"k kv, jem., at the temps. =153, o, 13,2, 1260, BHLE,
Sl 138.8°, abtained with polycryst. wmples of BaTiOy -0
with 25 Al (Curic poim(| lz.l'i ). :lwl':x'nl'l‘ypshlc::i :?‘t:;
inedr ineres * with £ atively hi als - 3

o !::::)Lrlz:::l‘l:::‘lrl“x‘l“:lp::l rttu':l:m: {Imz M=0° from i und the nduced P’ in the temp. range 137-460° (ahove the
“ahe Curie point. AU still higher temps above the Curke:  i- Curie ]r_i:llll. and of the spontuncous P in the range

S sint.. 8 i a lincar function of E, and o const. s dn the oo oo l(m..:r:-l.._...'i (hx"lnw _the Curic point), are given foc a
e 1 ow the Crie point, it can be. 520 Cspecitic sample, - Pt i a linear function of the temp. in a
9 S fairly wikde temp. range, 105-123°, below the Curie puint.

is removed, and there remains a residual anisotropy. in
e sense that the majority of the moments are oriented in
““the dircction of the field. - In sufficiently strong fiekds
Cpnstiring setns of the orientation of the spontancots ino- -
menty, the polyeryst: simples can be treated us s
S momeeryst., il the above methot of culen, of thie spou-
tancous polarization is applicuble. - Numerieul catens. of &

¢ wignvttacles, region well bel g 1
o e tehavior of ¢ that the induced Povaries . the )
'h‘v:':.lxl;.»lrd i'xr;:m}il. em;‘l l‘hr nonlincarity of the total P is © o0 At foom temp., Poof the polycryst. samples is of the order
rmi'rrl.y detd. by reorientation of the lomains. - Peculiar - o000 O_f 5 X 10 cmxlmnh'/_q], em., l.r.'lmi than half of that of
rereffects were obnerved, particularly at. room temp., single c.-fysml,‘j‘,\(nlu.,'_.,5 m!d\m‘ Hippel; C.A. 42, WHA).

when the gevonding of hysteresis looprs was repeated after N, 'n,,,n




EEERR § RIS g
SR 3 KR T 0 e T U R T TR B F SR I T oy e e
2 g : EASR: Thursday, —
7 7. MPRPMIFOR REDEAS] ay, September 26, 2002 CIA-
SN <1 R : Thursday, September 26, 2002 CIA-R%[;giﬁaggi]éi%%(il445520005.3
: N S = : - g 446520006-3" -

as
PRy

" petoelectric effect of barium titanate. “A. ¥, Rehagov.
(P."N. Lebeiev: Phys. Inst., Acad. Scir U SY R, M :

Scow). - Lhur Fhspl. . Troret: - Fiz. 0 19, Hr2-6(1949)— .
Unler static conditions, by electrometric mrarurements
of ‘the ;um'luinl difference arising on compression,. the.
“picaoelee, medulus du and die, rmnammlfng 10 Stross ap-
plied, resproy in the direction the polarization and per-
pomdicntarly to that direction; was 3.2 X 10 ¢ amd 1.4 X
Tt e In terns of the lcmp.,l,.rusmthrm-gh
© 4 shallow min, at about 1#)°, then rises Fap iy 10 u shirp ¢
peak o ut .the - Curie paing, Tollowing cxactly the temp.
vartation of the spmitancous polarization P, Dynamic
detns., from ' the Jdiffesence Af = fa-— {, of the reuance
Al antiresonance frequencies of longitudinat vibrations of ~
by of dlop length 1, and dielec. const. ¢, with f. and f¢°
et by the frequency dependence of the current passing
through the wample (peak at about 182 Kkilobertzes), diz =
r v S (W plYfet was found to vary between a8 X 10 Sand
The pieaociec. comt. £ = d /e, where
the absence of stress, i from 1.3 X
Consequently, BaTi0); is wsable
sotoes, devices of the - type - of
1 loudspenker. Tu terms ol
touheout 110°%,
n'stm.uwr,uml -
* N, Thon '

1.0b 0 S et
“rin theivalue of ¢ i

Yo 10 Y I teat.

with advantage in pie
smicpophone - ane
J renin approx. coust. up
of the ubs. currents in
th ri;ing tomp.

: piﬂ'lu-ln‘.
the emp. £l
put - the differene
Lptiresmance deereees _u.i
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RZHANOV, 4.V., redaktor; FRIDMAN, V.Ya,; redaktor.

- : : S S e . bleméiin.xhe ,
ductor electronic instruments; some probdle . -
gi;:tz:nazz technology of germanium diodes and triodes (collec-

). Pol ikovyeielektronnye.pribory:
tion of translations). Poluprovodni ] »
. neiotdrye voprosy fiziki i tekhnologii.ggrmanievykh dipi:z i =
‘triodov, sbornik perevodov. Hoskva, Izd-vo 1nostrannoir(v -ry%;b)‘ S
1953 260 8- ‘b,(Germanium); (Eiectrohié appa:at@éfaqdlappliggggé)‘125
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AUSSR/Physics - Semiconductors.

Card 11 Pw. 153-27/28
:Authors : ~Paramonove R. and thanov A. _
‘Title © T Relation of life. span of excess charge’cnrriers to concentration of .

equilibrium charge carriers

Periodical - Zhur Tekh Fiz., 25, No T ’ 131&2-1311»3 ’ 1955

Abstract . : The stability of recombination centers seems to be confirmed by an experi-' ,
' s mentally deduced. linear behavior of life span vs the value ‘of reverse con-. .
centration of equilibrium charge carriers. Such straight lines were obtalned
from the study of germanium single crystals. -~ Data of these crystals are tab—
‘ulated. -Two US references. : ) S

Institution: ----

© Stbmitted : March 22, 1955
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ORUZRV N H.. tekhniche- :

,BZBANOVyutwve. redaktor° HASHAROVA V G., redaktor-
skly redaktor. » R

up and- uucon] Rlectro- - Lo
sbornlk peravodov. Moskva,
(mu 9: 12)

: [llectrophysical characteristlcs of germani
- fizicheskie ‘svoistva germaniia i kremniie,
Izd-vo "Sovetskoe radio," 1956. 391 p.
(Germanium) ’_ (Silicon)
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The retlo of suiface and-volume:
manjom triodes with“alloyed Juiiciicas
7%, 26, 230-40{1950).—It

ST
(1-) is a linear function

Zhicr. 1ekh.
amplification coeff, at low currents

of the base thickness IV, indicatipg the predomisance of
surface recombination.
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REUANOV, 4.V

burface recombination and its effect on the characterisitcs of
gsemiconductor devices. Radlotekh. i elektron 1 no.8: 1086-1092
Ag '560 , . (mu 10:1)

: 1. Fizicheskiy instutut Akadem'li nauk SSSR 1meni P.K. Lebedeva.‘
(Transistora)
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| USSR/Physical Chemistry - Crystals, B-5.

- Abst Journal: Beferat Zhur - Knimiye, No 1, 1957, 250

Author: thﬁnov‘ Bl o

 Tnstitution: None : |

" mqtle: The Effect of Impurities on thé lifetime of Excess Carriers i
-+ Germapium : v . , : :

Origirial

" “Periodical: Zh. tekhn. Fiziki, 1956, Vol 26, No 7, 1389-1393 _
In single crystals of n-Ge éontaining jmpurities Sb ang Bi end single "o :

Abstract: it ] .
Co p-Ge with In jmpurities, the 1ifetime of the cerrierd is -

crystals of _ o
inversely proportion'al to the ‘concentration of the impurities. _I'T, has
been found that in single crystals of.p- and n-type Ge, the recombina- :
- tion zones are largely located in 2 different portions ‘of the barrier.
“region: in the ‘Jower half, for n-Ge and in the upper haif, for p-Ge..
On the basis of the values for the energy of activetion of the residuel
. impurities in n- and p-typé Ge, the conclusion is made that super-pure
Ge contains Ni and Au.. o ; e o L




' %&ng} SI.E:'PEl:Iur(siday, September 26, 2002  CIA-RDP86-00513R001446520006-3 ~ ~—~ T
J R : tharsday, September 26, 2002  CIA-RDP86-00513R001446520006-3"

USSR /Physical Chemistry, Crystals, 7 v B~5
E Abs”J;ur . Ref Zhur - Fhimiya, No 8, 1957, 25947
ALY, -R'zha.;rxg_g,‘ 1.G. Néizirdaﬁnyy; V.V. Roslyakov, - :

Study of Surface Conductivity and Surface Recombination o
of Germanium Specimens,’ - ' o N

-Author
" Title

LTS

Orig Pub  : zh, Tekhn, fiziki, 1956, 26, Mo 10, 2142 - 2153

A correlation was established between the changes in the s
surface conductivity and the speed of the .surface recom- .
bination on Ge specimens in changing gaseous medium (dry,
humid and ozonized Q,), It was shown that this correla- .
tion is caused by the change of the surface potential, the
magnitudes of which were evaluated dependi‘ng on ‘the spefi-
‘fic conductivity and its type.,  The results agree vith
the existing sufface model, - :

i ‘Abstract

‘7_.’-~_»dard 1A
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Translatxon ftom'

Referativnyy zhurnal MeLallurgtya 1958 Nr 3, plBé(USSR)j:i

: AUTHO‘R: thanov, A, Voo

i e s

'TITLE: : The E[fect of Irnpuntles on the Life of the Excess Charge ' :
. Carriers in Germanium (Vliyaniye prlmesey na vremya zhtzm PRET
1zbytochnykh nositeley. zaryadov \z germanu) : i

PERIODICAL \'A sb Vopr metallurgu i fiz. poluprovodnikov. 1quéoW,f;,

AN SSSR, 1957 pp 133-137 _ ' RS ERIE R

;ABSTRACT': Blbhographlc entry See thMet 1957, Nr 6, ';abstra.\cts.:’.. v'

- Gard 1/1
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. AUTHO®S: - . Rohanov, As V., Novototskly—Vlasov, Yu.vE.,; : 57 11 5/33
. A WG., e i
piriE: | Study of the Field Bfrect and Surface Recombinstion in. cemanl-; :
e um-Samples (Issledovanlye effekta polya 1 poverkhnostnoy rekom-_-
'blnat811 v obraztsakh germanlya) : :
PERIODICAL: zhurnal Tekhn. Flz., 1957, Vol 27, Nr 11, pp. 2440-2450 (ussn)
ABSTRACT: The purpose Cof the present paper was “the check. of the assumptloh

Card 1/2'

of the invariability of the. 'surfac e-recombination- centres in’ the
course of. a gas cycle- ‘asi well ‘as the m31ntainance of the depen— :
dence of the surface. recomblnatlon veloclty on the electrostatic
surface potentlal by way of experlment A parallel 1nvest1gatlon
of ‘the’ surface recomblnatlon and of the ‘variation of - the conduc-

“tivity in ‘the case: of an:action-of the: electrlc transversal field

(field effect) in different gas ‘atmospheres facilitated the de-

tecti®n that under the influence of ozone new "rapid". gurfacepta-

tes a part of whlch is: connect!ﬁ with’ the recomb;natlon develop
.on the germanium surface. Assuming that in consequence of the in-
fluence -of the: ozone’ “two ‘energetic position . states are intro-
"duced. thelr density" and the variations of the den51ty according :
to the time after the ozone influence were computed and the ef-

- fective electron capture cross sectlons of the,deeper ‘lying re-




B i e A

"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520006-3
- APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520006-3"

‘géﬂANOV, AV.,. kandidat fiziko-matem&ticheskikh nauk.
IR R

Creators of-zhe 'tranliator" Priroda U6 no.3 49-50 Hr - 1574
: .. (MIRA 10:3)

1. ‘izicheskiy 1nstitut im. P.I, Lebedeva Akademii nauk SSSR (H°'k")f3}l;j; .

(Tranliators)
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AUTHOR:: _Rzhanov, A. V., Candidate of Phy51ca1 and. ‘730-2—21/49f
Mathematlcal 501ences RN SR
:VTITLEf : Summer Course of the Internatlonal School of Phy51cs 1n
' Italy” (Kursy 1nternatnona1'noy f1z1cheskoy shkoly v
‘ Italli) : _ N :
PERIODICAL:  Vestnik AN sssn, 1958;? .. Nr 2;:ppﬁ'87488'(USSR)f
"ABSTRACT: Several years ‘age -an Internatlonal Sehool of Phy51ﬂs was

gard 1/9

number of . problens belng in most rapid development The_

‘centers. ThlS 01rcumstance,fas well ‘a8 the hlgh prestlge of

. paper. also partlclpated as a student. durlng thq&erlod from'

founded by the- Itallan Physic$§ SOclety, which every year_ E
holds a summer. course..Every course is devoted to a’ problemvT;fg
of modern physics, which, as a rule, is’ elected from:the.-

summer courses -take place at Varenna, a health resort .
near the Itallan~Sw1ss border.'“hey are. ar;unged for the
vacation time of universities and of 501ent1f1c research

the school, fac111tates the: 1nv1tat10n of. well known
speclallqts from different countries. The author of: this

July 14 to August 3, in the 5th gummer course. This course.
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Summer Course of the Internatlonal School of PhySICS 1n v. ;' 36%2?21/49; 
: Italy R RERE s S

- was devoted to the phy31cs of" SOlldS. The program con51sted“”
of three parts: The quantum theory, the structural defects of
solids, and .the properties of semlconductors.;26 sc1entlsts
from various-countries held lectures and semlnars. Among :
others, the follow1ng sclentlsts gave 1ectures e Professors .

" G. Bruks (USA) and N. Mott (England), D. Bardin and
collaborators (USA), the profe.sor F. Zeytz (usa) and. -
F. Franck (England), professor G. Fen (usa), professori,ﬁ
G. Busch (Switzerland), Doctor P. Bgren (France), O. Hadelung
(6erman Federal Republic). Concluding, ‘the author states,: ‘that
“.the close: contact of 'all part1c1nants in.a small town. promotes>a
‘an 1noff1c1al Sclentlflc 1ntercourse, which was. of at: least o
. the same profit: as the. courses themselves. It was p0381ble
to establish.much closer 3c1ent1flc contacts than it7is :
p0531b1e durlng conferences and’ con"resses of short duratlon.

_'AVAILABLE:: ' lerarj of Congress
-1 Phy51cs—Study and teachlng-Italy
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.7 AUTHORS: __ggggggz*_&;ﬁzl, Pavlov, N. m.,_',~ sov/57fse;1g;1/15:_f S

Selezneva, Mo Ao o

- TITLE: Investlgation of ‘the’ Energy Levels and of the" Effective;'
S Capture Cross Sections-of the Surface Recombination Levels
in’ Germanium (Iseledovaniye energeticheskikh polozheniy :
{ effektivnykh secheniy" zakhvata poverkhnostnykh
: rekombinatsionnykh urovney v germanii)
~ PERIODICAL:. Zhurnal tekhnicheskoy fiziki, 1958, Nr 12, PP 2645 2656 (USSR) :
© -ABSTRACT: An investigation of the surface recombination levels occurringj@
‘ ' ' as’'a consequence of. heating :the germanium gamples: in:vacuum. or.
because of the action ‘of ozone upon: ‘thiese samples was carried
out.. Preliminary ‘data’on. the temperature dependence of the
energy levels” ‘and.of the effective capture cross’ ‘sections wher::
‘s hole and an- electron are: captured by . these “Jevels and the K
dependence of  these; character1stics ‘on ‘the cross—field ampli—'”~
itude ‘were obtained.<The}supposition is:. expressed that the
“charges captured at the"slow"levels ‘at -the ‘surface have & )
' considerable ‘influence’ upon the: characteristics of ithe surfaceﬂ7
. recomblnation levels. From this’ supp051tion is deduced that
fara matnra-ofthe recombination 1evels occurring because oi‘>
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Investlgatlon of -the Bnergy Levels and of ‘the ©. L ‘ SOV/57-58-12+1/i5j  f:
- Effective Capture Cross. Sections of’ the Surface e T
Recomblnatlon Levels in: Germanium

heating in vacuum. is the same as the nature of the levelsz
- caused by the action of ‘ozone. A- considerable parallellsm,e., i
between concentration and- charge of"slow"surface levels and l.v’
. the concentration of the recombination levels -was found.: S
There are 9 figures, 2 tables, dnd- 10 references, 3 of which;:*,5
are Soviet. - . RIS EE

Flzicheskly institut imen1 P, N. Lebedeva AN SSSR Moskva-.'
(Physics Institute imeni P, N, Lebedev, AS USSR Moscow)

December 28, 1957
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.. AUTHORS: Rzhanov, A, v,,farkhipcva; I. A, '57;28-5-23/55:¥j_
v L Bidulya, V. oo i IR R AT
. TITIE: On the ApplicabilifylofgthfMéthodjofwveldcify;Méisuréménffdff5‘
B v , Surface Recombination by Means of the Change of Semiconductor .

a Magnetic‘Field‘(0,prim¢himostijmet6d;jizmereniyd

Resistance ‘in c F :
skorosti'poverkhnqstnqy;rekombinatsii*po”izmencniyu 80protiv~"

:: leniya‘poluproipdnika v.magnitnom pole)

- PERIODICAL: . Zhurnad Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr'5, =
S . pp. 1051-1052 (Ussr) -~ .~ . 0T
ABSTRACT: . In the paper by Zhuze, Pikus and Sorokin (Ref 1) a new method
S ' - -of measuring the surface recombination velocity s by means of
the modificatiohbof.thg_resistdhcgiof,h}thin semiconductor sam-~ .
ple in a magneticifield:wns,propbéed,;The}authdrfbf this letter
to the editor employed the described methqdﬁin?the"in&estigatidn
of the~modificéﬁibn?sJa¢cbrding to:theféhgnge.of]th¢‘elgctric '
surface potentiall, Th?fmcasuremehts,wéie-conducted:vith'two des
 vices. Onélhér?edzforftheﬂmedSuremeht’oféthefconStantfcqmponént
- Fgy one}bf»th¢;s;mplgfsurfacg~béing.sﬁbjected;fo:the;éction of
o e g constant'transverSéffield“or‘of.various gas media. On the !
~ . Card 1/2 other device the voltage of the doublgdjfr;quencykEé;'was'mea-"
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On the Appllcabillty of the Method of Velocxty Measurement 57428 5’23/56
fof Surface Recombination’ by Means of the Change of oemlconduotor Reelntance

“in a Magnetlc Fleld

" of a siruicidal transverse field with low frequency. The ob-.f

‘recombination veloc1ty by means of the modlflcntlon ‘of .tha con- -
. duetivity of. the sanples in-a magnetlc field ylelds correct va-

' This can be seen from.a direct comparison: of thls method w1th
“AYASSOCIATION; . Piziche skiy 1nst1tut im. P.N.. Lebedeva AN SbSR, Moskva (Moscoq;‘
'vDecenber 28 1957

CGacd 22 L. Semioonductors——Surface—properties

sured, ‘one of the surface medla belng subgected to the actlon -

tained results show, that the nethod of : measuring -the surface'

lues of Zﬁé at a- ‘modification of the concentratlon of ‘the re-
combination centers  which was also proved by grinding experiments.
If s changes because of the. modification oi the electrostatlc‘jg'
surface potentlal this method, however, gives .to0 low values. 

the brldge method: of measurlng the effective life. The authors U
thank Yu.F. Novototskly-Vlasov for his. help.: There are - 1 flguref:'“
and 5 references, 4 of whlch are Sov1eto ) . o

Physics Institute imeni P.N.~ Lebedev AS USSR)
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Correlation ‘betwaen the relationehip of capture cross sections
and. the energy : levels of .the surface recembination centsrs in
germanium. Flz. tver. tels 1 no.3 522-52& Mr '59

: (MIRA 12 5)
(Germanium) (Electrons)
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| | R o sov/181-1-9- 27/31
'AUTHORS: thanov, AL V.; Hovototek y—VlaBOV; Yu.~F ,‘Neizvestnyy,l G" *ar

iTiTLE:' ' On the Problem C°n°ern1ﬂ8 ‘the Nature of the Surface Re-;;:;w’ﬁ -
S comblnation Centers on Germanlum } e kY

‘“:PERIODICAL- ; FlZlka tverdogo tela, 1959, Vol 1, Nr 9 pp 1471 ",1474 (USSR)
o ABSTHACT:V : The authors had already found out in 1955 that preheating
: ' of germanium samples leads to a. considerahle ‘increase in
‘the surface recombination rate ‘of 'the surplus charge’ - g
‘carriers at’ about 100 C. The occurrence of new-: recomblnation-;
and capture centers is explained by an adsorption of oxygen-.
and ‘hydrogen ‘molecules on the germanium surface.: To. 1nvest1g-,
~ ate the nature of these centers; one must know their.activ- -
ation energy and the concentration: limit; one obtains ‘both
from an investigatlon of the dependence ‘of the center con-
centration ‘on the ‘preheating. temperature.~For ‘this purpose
the authors “conducted simultaneous measurements of ‘the sta-,"
- tionary photoconduct1v1ty ‘and of the field effect on the
large signal. The samples were jrradiated with square 1ight
S R aliiileoram taken in this connection isshown in.
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" 0n the Problem Concerning the Rature of the Surface = 50V/181-1 9-27/31 .

- conductivity on the'trhnlverbal~elgctric.field'in:the:dsrkg, e
the interval between the two curves illustrates the value of
the‘steddy*photoconductivity.fleapurements were made on p-type

" gerpanium samples with a resistivity o 20-25 ohm.cm. The -
‘maximum preheating aemperature was 475°K. Messurements were .
made in vacuum (10~%torr) at: 300 K. Figure 2 shows on a semi- '
logarithmic scale the dependence of the paxioum surface re- .-
combination rate on the reciprocal sample temperature. The . -
activation energy of the centers, evaluated from the inclin- .

~ation of,the;11negrﬁbuxve_portion yielded ~ 0.2 ev'zthearn:g1;
maximum concentration in-the saturation region ~10 <fem.
When assuming that a concentration increase of the recom- - . -
bination*centers‘iS‘duelto,deaorption'ofkwater‘molecules,_' SR

: the_adsorption;heat‘can be calculated as being:4.5>kcal/mol¢. ,
"In the samples under investigation the ratio of the capture . '
‘cross sections for holes and electrons: was ranging from :

2 to3100;»the'récombination’levels}ranged between 3 - 6 kT. = ,

The,resultsfobtainediarévutiliZe@;by:the‘authors‘inﬂorde: to o

Aivrmaa their surfsce model of germanium and in'order}tQ“;;L;;/‘
manit . ) \

DU N
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mechanlsm. The authora thank S. V Pokrovskaye and T.1, Gal-iif;
kina for their assistance. There -are- 2 flgures and 4 Sov1ete;]
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UUD?U
o T S/181/60/002/O10/012/051
9 9/3 4/0 (,/(/3 //60,1?3/) . 2 3019/3070 -
-.VAUTHOR« Rshanov A, Vs .. -; ; RITHEIE R D B ) e
TITLE: . - 7 ) Appllcabllltv of the Method of Steadx Ehotoconductlv'lty i‘or
E . : Studying the Dependence of the Surface Recomblnation Rate'*
~on the Surface Potential o ST ,‘l,\v

'}?ERHIVODICALz‘ 'Flzlka tverdogo tela, 1960, V01°-2 No° 10, ppc 2431 2438

TEXTz An experlmental method for studylng the surface states of a seml-*; g
;‘conductor is deseribed. It has been ‘tested for. two years. in’ ‘the. laboraton%‘ o
The method is based on the simultaneous: measurement of. the steady photo~.
- conductivity and the fleld effect for. large " s:.gnals° The’ samples were ir-’ . g
v'radlated with square light 1mpulses follow1ng one - another at.a frequency Ofb)(/
140 cps. The transverse electric field varied between 20 and 100 ops. The
- conductivity of the sample was observed by ‘an’ osclllograph (Flg. ). The"'4’
* theory of the method is given in detail.: The -method permits a study " of 5
" .“the ‘dependence of the surface. recomblnatlon rate -on the ‘surface potentlal,‘
“a particular advantage of the method ‘being ‘the short time’ interval (1/10
'vof a second) requlred for this study. Thls is 1mportant because of the



; B ; 8h59o
,>Appllcab111ty of the Method of Steady Photo- . s/1a1/6o/ooz/o1o/o12/os1
conductivity for Studying: the Dependence of BO19/BOYO

i the Surface Recomblnatlon Rate con the Surface Potentlal

'”experlmentally foun& varlabillty of the spectrum of the surface recom~ ‘-,

'.blnatlon centers on a change of. the ‘external medium. The" error due to the ¢
Vchange of injection: levels and carrier trapplng on surface levels was oo
eéstimated to be small. It is found that ‘the method i’ appllcable for any

4'samples, Yu. F. Novototskiy-Vlasov and.I. G. Nelzvestnyy participated in
. :the -development of the. method. There are 3 flgures and 12 references.,;;
: 5 Soviet, 6 US, ‘and 1 Britisha‘~- : S
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injection level. It has been checked in a number of studies of german1um4’h 1

(Institute of Physics 1men1 P° N, Lebedev .of ~the AS USSR;
Moscow) . 4 , : , ,

- SUBMITTED: - -March 31,~j950 o
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'iAUTHOR:~ 'dgghgggl+_A,_[_J Candidate of Physical and Mathematlcal
S Soiences : ST A L L
TITLE: 7 o Conference on the Physice of Semlconductors'"”:

PERIODICAL Vestnlk Ahademli nauk SSSR, 1960§&No. 12, pp 46 - 48

"~fTEXT “The present paper 1s & report of the Conference on the Physlcs of i
. Semiconductors held at’ Prague -from August 29 to September 2. It was . g
-v:organlzed by . the" Internatlonal Union of Pure’ ‘and ‘Applied Phy51cs w1th the.,' E
Jg~support of the Czechoslovaklan Government and the UNESCO.-Be31des a’ : \//
.- plenary session, the: Conference worked in 16’ sectlons and 5. dlscu351on S
- groups. Mentlon is- ‘made ‘of the section: ‘of the band structure of semlcon-jk
5H“ductors, -the sectlon of recombination effects, the sectlon of ‘semicon-
- “ductors of complex structure: The::following " topics are mentioned as hav-’
. .ing ‘been dealt with: ‘Calculation. of the energy’ spectrum of crystals by =
l'emeans of a computer,vthe problem of.; ‘"hot" electrons accelerated by means
coof strong fields; tunnel effects, the -optical propertles of: SGmlCOﬂddc—‘
.Q;tors and ex01tons- surface phenomena, studled by E. Antonclk, e

nCard 1/2
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~ ‘Conference on the Physics criik':_'s'emic:dncbi_t’z‘étvo'rs s/o3o/6o/ooo/o1 2/008/018

» o T ‘ BOO4/B056 }
K. Koutecky, and M. Tomasek (Czechoslovakla) et al.; the study of the 5
state of impurities by means of the “resonance ‘method, propertles of ‘ion

' crystals.—Among Soviet: sclentlsts, Ay F. Toffe is mentloned, whose lec-
- ture was publlshed 1n the’ same number of thls perlodlcal

Card2/2.
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RZHANOV A. V., Dr Phye-Math Sei. (aiss) "Inves'cirfations of .

‘SOme El’*ctronic‘ Processes on uhe 3urface of :ermanium,'f Kiev, 1961
"Zf)lQ pD (Combined Scientific Council of Institutes of Mabhe—:Lv; ‘
matics, Phjsics, Semi conductorc and Metalllc Physics, Acad of

sci, UkSSR) 170 coyins (KL Supp, 12 61 48)
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: S/194 62/000/002/047/096 g
-Dit erenulal re51stance of . S - D201 D301 :

‘p1cal graphs of the dependence of Rd on VV at dlfferent temperatu—

ture_(1goo) for varlous voltaves and a taole of values of act1va~~
P K o

tion energy calcalaued from vraphs of Semlconductor dlodes made of -
material with different specific resistances. Graphs of dependence
“of- log ("’ - lifetime of holes) on- re01procal of temperature are

- “also given for typical ‘diodes and diodes made of ' aermanlum with a.
lower specific resistivity. The graphs show. the values of actlvatl— S
on energyuAb's at -low temperatures ‘and. those for temperatures hlgh—fiA;

: er than 40 % (An ) It is shown that the whole set of experlmental
data may be successfully described. by the formula of K. V. Tolpygo SRR
: and E. I. Rashba (see ZhT Fiz. 1956 XXVI, 7), if one assumes in . it

' ‘p = ’U e kT’ prov1ded AE - AE at low. and AB = AE at hlgh tempe-';""
‘ratures. It follows from thls Iormula that Rd 1ncreases w1th‘de— s
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- s/19 /62/000/002/047/096

{lezferentlal res1stance of cee ;}- D201

',creaSIng spe01f1c re51st1v1ty As ‘an example R

;orm of graphs for diodes with
30 Vel reference. / Abstra

d: 1s glven 1n the'

dllferent specific re51st1v1t1es atffﬂ55;
cter's. note; - Complete translatlon 7~-"5
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o fRZHANOV, AV NOVDTOTSKIY—VLASOV Yu.F., NEIZVESTNY, 1. 6. POKRQVSK“YA' Se¥es
' CeKIW, TI e SR

Fié;:£§éf}'£eia
(MIFA 14 5) :

) Nature of surface recombination co!nters in germanimn.
3 mo. 3 822—831141' '61. . = SR

: l. Fizichesld.y :mstitut ‘imeni P N Iebedeva AN SSSR Moskva
- (Crystal lattlces) (Germanlum) S
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RZHANOV, A V., PAVLOV N M., SELEZNEVA M A,

‘ Effect of: temperature on the parametera of surface recomblnatlon centers’ o
in germanium. Flz. tver. tela 3 no. 3832-840 Mr '61 '

(MIRA L 5)

l. Flzicheskiy institut imeni P . Lebedeva AN SSSR Moam.
(Crystal latticea) (Germanium) T
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g AUTHORS' ' "thanov, A. V. and Plotnlkov, A. F.
- TITLE: ~The surface levels in germanlum accordlng to data on the

o photoconduct1v1ty in the 1nfrered range of the spectrum v

PERIODICAL. .. 'Fizika tverdogo tele, Ve 3, no. 5, 1961, 1557—1560

- TEXT: The authors measured the photoconductlv1ty of -Ge samples whlch were ‘
illuminated with intermittent light from an ke -12 (IKS- 12). spectrometer.ngfs_
The amplified clrcult equlpped with- phase detector hed 'a: sensit1v1ty of - the.f‘

order of 0.1 pv. The 20 .5 'vO 4 mm3 large p- type samples had a. res1s—l"‘
,’:;t1v1ty of 25-30 ohm.cm; measurements were performed in a. cryostat with. an .
- NaCl, window at a- temperature of the samples of about 80°K. The vacuum was

,_of the order of 10 -4 mn Hg. The results of measurements taken 1n a range -
. ‘between the edge ‘of the pr1n01pal absorptlon band and 3. ‘4 are shown in theftpij?
. accompanying figure. Phe results’ agree:with those of other studles 1nsofar7[
.. a8 .the concentration of- the surface levels and,. accordlngly, the. photocon- ERD R
. ductivity increases with the temperature of preheatlng up to 500°K, but i

fICard'1/5
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The sﬁifaie levels in germanium:<e. . _B108/B209. - ... L

Vﬂ‘décreases,(at'energiés of the“lighf q@éntéilessithan;Q.Szev)_when'previcug;f“f.'"
1y heated to'6009K. "The effect:of preheating and of elemental oxygen leadslfxf

“to an increase in the concéhtratiqn[of‘jurface{lévelsfof bne'énﬁ~the,same;;g,?i"

. ‘type. The results obtained prove the existence of discrete surface levels =

near the middle of the forbidden band. The rise of phqtoconductiVity‘at ﬂj. “¥

‘quantum energies of 0.58-0.4 ev.corresponds to an eleotron transitioa from =
‘a surface level about 0.04: ev below thefmiddle_of;bhe'£Qrbidd¢n»band'hq”thg“g,
‘conduction band. - The subsequent decrease in photoconductivity'may be ex-
" plained by an electron transition from the valence=bandft6'a:burface_lgve1?~

- about 0.06 ev above the forbidden baﬁa,T_The.holes_afising therefrom under-.
ns in the conduction band.. Thus, & -

‘go quick recombination with theAeIectrb :
negative photoconductivity,muStfqo::espdnd;to this.process-ifﬁit takesZg,:J

- place. In order that both phenomena appear together, .the Fefmi'lev615haazﬁf{}l.'"
to be 0.02-0.04 ev above the middle of the.forbiddén»band.;ﬂThe decrease in -
photoconductivity may also be related. to a decrease in the absorption coef-

“ficient. Finally, the monotonic rise-in phqtdconductiVity'at energies
above 0.42 ev is evidently due to alsystem”of‘cpntinuous_surfaqe,levels;'"

' 'Preheating at 600°K éhanges,not;only;the}concehtrgti&n but also the charac- -

-~ ter-of energy distributioq;df‘these'levelS. The authors thank I
. card 2/3 LT o S : R L




"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R001446520006-3
APPROVED FOR RELEASE: Thursday, September'26, 2002 CIA-RDP86-00513R001446520006-3"

R L I ) e l . s/181/61/009/005/029/oL2

..~ The surface levels in germanium '.".. B1 08/B209 S S

© . V. S. Vavilov for his assistance. There are 1 flgure and 4'—z4éfér;en¢:és'":";"'
; ‘j.9 Sov:.et bloc and 5 non-Sov1et—bloc. v S A

-ASSOCIATION. Fizicheskiy institut im. P N;uLebedévé'AN.SSSR'moskva'"
(Physms Instl’cute imeni F. “I.‘Lebedev AS USSR, Mosco-.'()

"~,SJBL1TT?D~ “November- 28, 1960

Fig.:. Photoconduct:_q{}.ty (ordlnate axis; e Xoan : i
arbi trary units) versus énergy--of .the. SR 1.7 14 ‘7;9 37 ZJ. ” ?7 J’;_ L
. exciting light quanta (absc:.ssas' “hvy in:o o o . :

Cew and A in p.).

25 3

""Legend. 1= before heatlng, 2= a*‘ter »

~ heating to 400°%, 13 - 5009, 4= 600%,
.~ .5°Z after the action of a hlgh-voltage G
ai scha‘r‘ge at low’ jpressu_é. LT .

e
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9, 4309 26912 0 B102/B201 o '
\oTHOR:  Rehanov. A Ve ' |

ATfiﬁE: VChanges cf the sufface;charge on germénium dﬁrihg_heating.r

of -aspecimens in-vacuum

PERIODICAL: ~ Fizika tverdcgo sela, v. 3; no. 6. 1961, 1718-1722

PEXT: Experimental results obtained from gtudies of the surface-charge
properties of germanium are discussed along with effeéts~exerted;on'themf'
by heating, adscrption and- descrptiom, and ctliera..  Morecver, it is shown.
“that changes, found experimentally, of the total surfacé’charge.during’v
_heating of. germanium in vasuum are considerably smaller than those one
might expect in view of the change of concertration of the fast surface .
states. A model of surface oenters’that‘takgs'accbunt of this factiis = -
suggested. . I¥ had ‘been already shown in previous papers {Rzhanov el alvo i
FOT-T, vyp.9:1471,1959; FIT IIIs,vyp,},1961).that'heating~in yacuumﬂleadsg‘*v7
to a considerable moncantration increase of the 304¢alledjfast~surfabgf”-
states. To explain ‘this, the water molecules in'thevoxideglayér»wers,i}
assumed to neatralize the surface defects acting as recombination or. ..
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Changes of the surfare f'narge 00 vo0 .  B102/B201

frapp;ng centersu Durlng heatlng there occurred a desorptlon of water
and a reactivation of the centers; .thus, *hs concenuraflon of the fast "=
surface states increased. and the surface charge changed. Onf‘be other -
hand, as has been *ennageﬂlJ shown, fthe water molecules adscrbed on Ge
'hemsplves are ‘the cause of a positive surface: chargn {alow surface
atates). The total asurface’ charge, compesed of fas.‘and slow. surface
states. determines the e1°c+rosfat1c surface potential cof the gpecimens,-
from the modificaticn of whizh during heating in vacuum one mey draw
‘conclusions as tc the charge and the surface sfates. A A study of the
field effect showed that in a . -g&0cd ‘vasuum’ the acecumulaticn.of surface
charge under the action of A sinusoidal *ransvp*se field is neng*lbly
small. Numerous -Ge spes imens were axamined and it was es+abllshed in all
cases that the changes of the surface .charge were not so great as mlght
have been expected in view of the'charge change of the fast surface. v
states (caused by their rise of concen*ratlon) Results of measurement -~
are collec+ed in the table for some specimens. The absolute-value of .the
charge of fast states isy . of course, dependent on whether these states
: constltute donorQ c*racceptors. The levels N’1 and_N,Ql‘,band,N};}and,_Nt4

B CardiZ/S:’
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,}fdes ribed here_xn great defall) appears as the likelieat but not. the only
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. 6312 S/ !81/61/003/006/009/031
Chanﬁeq Of th= surfaca charge on s.. B’Oc/BZO‘ '

form two pairs; each pair ﬂorresponds to another charbe state of one -and:,
the sams center. and, depending on the position of ‘these" 1evels, thesei S
centars conatitute accepfors or denors. - The model ‘of “surface: recomhlna—_ -
tion centers is based on thess and other: axpeﬂlmental resultsu STt dier s
agaured 'in .this cennestion that at ths intérfase betwean germanium and
oxide layer there are structural defects, whose concentration is con-:
siderably lower than that of the surface atoms. To these defects cor-
respcud donor levels zituated well above the forbidden band; the -
eleatron irapping cress section npor, these levels is. taken to be small, "
‘and oxyeen is acnsidered to be: adsorbed by the defects lightly: (ana )
tcesaly). - Such defects are posizivaly charged with- all va‘ues of the-
surface porential and correspond 5o slow surface states. ' Oxygen adsorp-"- "
tion o suck defacts is further assumed %o have. a ‘considerable effect upon.:’
their properties. The carrier srapring srcss section is rendered con- - .
‘siderably smaller therebv due' tc water radserpticn, :wshile the ‘donor level
1ies well abeove -he .ferbidden band. - This P?p&a*q:>;hn compensating ;
action nf water {destruction of reccmbination states in. ‘Ge). :The model :

ard S/ﬂ
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55025 19607}, Ther° are 1 table and 12 rofprpnces 7 ch1e;-bloc and ;“f‘{ﬁ n:f

5 non-Soviet-bice, - The two references %o the Eng11=h~!anguage ‘publications
‘read as follows: A. Many, J. Phys. Chem. Scl. 8, 87, 19539; W.. Shock]ey, E[f?
J:T. Last. Phys. Rev. 107. 2, }92{'?967v ; S

 ASSOCTATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR Moskva
: {Institute of Physics imeni P. M. Lebedev AS USSR, Moscow)
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’g,AUTHORSx ﬂf thanov,fA. V. and Arkhlpova, I A.f

kTITLE:

- PERIODICAL.-
b'iT”AT' The authors report ion measurements of the surface recomblnation

- They also give a. compcrison with the theory. This problem is of interest-
“‘since today a large number’ of - semiconductor devices: operate at’ increased . .
~injection levels (where: the concentratlon of the non-equilibrium carriers“
“equals or exceeds .that ‘of the equllibrlum carrlers) and because it has

_authors a method was’ dev1sed for the comblned suudy of "‘steady photo—;. .‘,

lconduct1v1ty end field: effect, which ‘¢an be.employed for differenv- et
- injection levels. It is ‘pased on the following prlnclple “Arec angular
ﬂ,germanﬂum nlaue isg’ covered by 2 mlca foils end leed between two glass b

,_plates to tne 1nner surfaces of which the transparenu tln oxlde elecurodes

- :{"Carbd _1/5
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Surface recombination in germanium with raised injectiov

rate as a function of the surface notentlal ‘for different inJectlon levels.

hitherto not been’ studied experlmentally.; In the laboratory of ‘the g




2 SRR

.:Surface recombinatlon ...;7f;
Care- fltted.' A sinuBOIdal transverse voltage is epnlled to this two s*ded
" square. 1ight pulses of equal intenslty ‘but different: repetition frequency. a

fonder these oondlulons, ‘three curves can ‘simultaneously be observed on. -
tha oscilloscope sereen: The ‘curve of ‘the ‘conductivity varlatlon in the b

, ;doub1e total intensity) “The surface dark potential ‘can be determined
. from the former, the steady photoconductivity 1is determined from. the:  :

‘fthe efféctive lifetimesand surface recombination rate are determined if
“the calibration coefficient (which 4s determined from the secodd and third

o for the surface recombinetion rate

;'\I'\’PPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86- 00513R001446520006 -3
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‘

s

"f' -s/1e1/61/oos/oo7/004/023 | "
13102/13202 : S

'

capacitor. which simultaneously is - exposed through the ‘electrodes to

dark, and the conductivity curveés for one- énd two-sided exposure . (with
ordinate difference. ‘between first and second curve. From’ this difference,.

urves) is known. The theoretical" considerations are based on. the foémula

S""' Nt (a,a.) /l— (1..- ) [:1 1 (TEFX_)]
P e e o o M




'-‘—'.;,v'nere Y is the surface potential in a recombination vi
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'Surface recombination ces B102/B202

Lconoentration _‘It With energy levels Et = E :f':Ei, ) ‘

}and eleotron traoping, constants, n : and p Q are the balanced volume
f'ooncentre.tions of electrons and’ holes é _4\n_n is the injection .level
‘ 4Py

. and A= p /n - n /n qfo/kT - :' in 22, “Iith increaSing 5 "he position -
. ( e

4, . i I " - q§. :
- “of the maximum of the curve 5 = f(Y ):is shifted from Y' - Eé— +. ln h(for
'sme.ll 3) to Y- o{ /kT for lsrge é T*‘ (1) is written in the form :

- . RS ARy (i u
S=SO e (l-’- .

ch (Y, _.‘ZC_

card 3/5
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iaurfnca racombination e

-cfwhere S ie the surface reoombination rato for small 6 the variation of

" the" maximum surface recombination rate with the in{?ction level becomea
~manifest. - (4) shows. that also at. relatively small the. maximquegrfaoeg
recombination ;ate decreases with the injeotion 1evel if -,(%.+7gA).;>;‘.¢

>4 + ch(é—t—-—j—) >and increases with the inverae in‘equality Ei:\.gna1 With

i vle.rge §'s ; decreases with increasing 6 if (7\.+7\ )>ch(————'2) and

‘with a further 1ncrease of <S S approaches the value Sé ey N d' +o(.'

In the following, these results are applied to praotioal oaaes.,k compariamn;
“of “the theoretical results with the experimental ‘ones for the two exvreme
“values $ = 0.1 and’ & = 4.3 showed good agreement.: The authors ‘thank’
. A. L. Vol'sk, Member of Warsaw University, for assistance and ldViceo'—;'.w
© Thera are 2 figures and 8 referencest 6 Soviet-bloc and 2 non-Soviet-bloec. °
~-The referenoes to the English—language publioations ‘read as ‘followss DU
'R. H. Kinsston. Semioonductor Surfaoe Physics, p. 85, 1957; G. Douemanis.
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*?AﬁTHORS: Rzhanov, A. V., and Neizvestnyy, I. Gc

. TITLE: The 1nfluence of molecule adsorptlon ¢n ‘germanium upon. the
I parameters of the surface recomblnation centers

ff PERIODICAL: Flzlka tverdogo tela, v. 3, no° 119 1961, 3317 3323

‘ 'TEXT. he authors have already published several papers ‘on adsorptron
,”effects. They have shown that the density of recomblnation ‘centers depend-»f
“in-a compensative and: rever31ble manner on the’ polarlty of the adsorbed =
“molecules. The fact that the. ‘surface recombination centers are neutrallzed
: by ‘adsorbed molecules: could ‘be- explained on ‘the assumption of . chemlcal or
f’electrostatlo processes taking ‘place: ‘between adsorbent. and: recomblnatlon
. center. In order to find out’ ‘which possiblliby really holds;- the guthors:
used a fleld effect method to- study how the recombination parameters change o//
 when adsorbed water molecules are substituted by ether or benzene. The . d‘
“surface recomblnatlon rate, and the charge. trapped by fast ‘surface states
- were recorded as functions of the surface; potential. 'For this purpose: the.
sarmanium samples. were pleced in. a mica’ holder with: tranapa;ent electrodesr Eo
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The influence of molegule'gdsorpt;oh.;.' B1G2/B136° .

_providing a transverse field independent of the ligunid investigated. . The . b

whole arrangement was placed in a special thermostatic vessely - The surface ol
recombination rates as functions of the surface pctential ¥ with and. '
without heat treatment of the specimens are showa in Figs. 1+2.: The S

trapped negative charge was found to increass with increasing ¢ im & 'c2/ s

weakly non-linear manner; after heat treatmen= {500°C) the increase #as WV
. ‘more ragpidly. The maximum surface recombinatisi rated were found %o be | —

'between 820 cm/sec (3.4 kT/q, c. f. Fig. 1) and 1630 cm/sec (3.0 ¥T/y; in. o ¢
_benzene and between 460 cm/sec (5.5 kT/q) and 2100 cm/sec (6.2 kT/q) in N

" ether. From the experiments made with benzene ‘it was found that in the-
nonpolar benzene the surface recombingtion centers ere ‘activated in the -
same manner &s-in vacuo and that the‘charaqterlati:s of the recombination: .

.centers are in no way affected by benzene, - In ether, which is weakly -

_polar, the surface recombination centers are aciivated in the same manuner '
‘s in benzene or in vacuo. Adsorption of ether leads only to a shift ¢f -
the maxima‘of'S(Ys).(Fig. 1) from +3kT/q (where ‘they are for benzene 07

vacuum) to + 6kT/q. The rESults_iﬂdicate:ihat_the adsorption of ether tx i
‘germanium-is a physical process. ~The interzction between ether and - s
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'MThe 1nfluence of molecule adsorptlon‘f
A“germanlum is purel& electrostatlc.
- references: 5 Soviet and 1 non- -Soviet. ‘The latter reads as fcllowst
»_M.vLax. Phys. Rev. 11 R no. 5, 1502, 1960.‘” « i L

L*yASSOCIATION: Fiaicheskiy inatitut im. P N. Lebedeva AN SSSR Moskva

f"SUBMITTED‘J‘ ﬂay 22, 1961

: Flg. 1.4_
" before heating (1)
",450 K (4) and 500° K (5) in ‘ether.

T}Fig;rzg

:The same for benzene.

»~/1a 61/003/011/010/056
- B102/B138

There ‘are 4 figures, 1 table, and 6

(Physics Ins*itute imeni P N. Lebedev AS USSR,»Moscow

Surface recombination rate .ag a: functlon of the surface potential
‘and after heating at_350 % (2) 400 °k (3), "
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"AUTHOR:  Rzhanov, A. V..
,5.T1TLE: S Statlstlcs of recombln,tlon in the capture of: car*iers on£Q j} e

nyc:.ted 1evels of a recomblnatlon centDr

W‘PERIODICAL; Fizika tverdoc,o tela, v. 3, no. 12, 1901, 3091 3697
kTEXT ‘The s,atlstlcs of carrlpr capturo and 1'ecomb1nc.t10n in & non---
_deconerate semlconductor ig -studied for the case of a single- ~-charge
reconblnatlon center with . one ground’ atate: and one . excited level each for
S 1ectron and hole capture.- It:is a"surﬂed that the ‘carriers are capturﬂd
- fg‘:’fro‘* the bands ‘onto ‘excited levels of .the recomblnanon center. The’ electroni -
RS and hole lure., 1nto the excited 1evels of the recommnatlon centers are :

5fqn?% C,T, (N n - ntn N /nto)/(cn o to/ to f r: ) and
T, = c, r (ntp - thont /Nto)/(c D0 to/Nto + T ), respectivel\; 5
: concentratlon of rpcomblnatlop centers vn.th an Plectron 1n the ground

1
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32085 AR TR
, - : -s/181 61/003/012/020/09c ;
Stat1stlcs of recombinatlon in the cew B108 138 R
‘,—state (canture of holes on the exc1ted level) 2, o= concenuratlon of
recomblnatlon centers with &n electron on: the .{Clted level (capture of
electron, Nt =" cone. of rec. c. w1thout electron in their ground stg.tes
* %
(electron capture on the ex01ted level), N = conc, of rec.: c. with a

~_hol° on their excrted levelc for hole capture. nt+n e-Nt-h‘It o= Ht'otal'

”he subscrlpt o 1ndlcdtes equlllbrlum concentratlon. The r'e ‘ere the
- transition nrobabllltles. ‘A -general expression for the- recomblnntlon rat
"~ “ig.derived from the above formulas for the case' concentration: of.. :
Trecombination centres. is low a.nd the evcess hole and electron concentra-’ a
»tlons are equal..

MCan (np - "oPn)

C. C R
Cp[1+“nl_l(p+p1)+c [l-k—px](n+nx)+ﬁp ;Pﬁ-,—:,n] B '»(12),v ,
' This etpressmn goes over into the Shockley Read relatlon (Ref 1, 'see:

‘fCaraz/s
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Statistics of recombination in the'gfg = 5108/B138 ,

Helow} fo* smalli ;nJectlon levels and the conditions 12}0 ni/r H
b *
2>Cpp /rp.',ni and p1 are the electron and hole conbentratlons,
‘Tespectively; in the bands where the Fermi level intersects: the etthed
l1evel.. The abcve condi itions 1nvolve the postulate. that the carrler ,

[o.

lifetimes on the excited levels T' t‘(((10 9. 10"10) sec, However,

~these cordltlons do not always apply, E. I. Ad1r0v1ch is thanked for
discussions. Yu, V. Gulyeyev (FTT, 3, no. 2, 382, 1961) is mentloned
‘There are 1 figure and 7 referencess 3 Soviet and 4 non-Soviet, The
4 references to ‘English- language publlcatlons read as® followss Ref. 13: T
W. Shockley a. W. Read, Phys. Rev,, 87, 835,:1952; R. N. Hall. Physe Rev., - i i
- 87, 387, 1952; w. Shovkley a. J. Last. Phys, Rev.; '07 5929 1957, o ST
: M« Lax Pbysa Rev.,; 1_2, 1502, 1960. - :

AoSOCTATION° FIZIuheSkly 1nst¢tut im.. P, I, LebedeVa AN SSSR Moskva
(Physics Instltute imeni P. I, Lebedev. AS USSR, Moscow)

SUBMITTEDs July 10 1961

o TSR O § 7
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face recomblnatlon in semlconductora;ﬂ Q§;
: 961 3698 -v3705

V- 3!

Sur

PERIODICAL.— Flzlka tverdogo tela,
y?nTEXT:’ An expr83810n for hhe maximum uurface recombxnahi on rate is derlvedk f
PTeVlOﬂSly (FTT, V-~3,.n0-v‘ Yy 5691 ',3697) . '

on the basis O
. i i e +Po : : ; L
(kR (1)771.

)

c's).on,;.,, L
: 2ni
9 (‘Ps - ”\)

‘ N. (c,C.) o
ch ____,{T—-—‘ + ch(

. derlved exp

Ly ) =

kT +ch(‘ ql +M
the terms '_Eh

. which 1S rewrltten u51ng

e “J.V--,
M:: ‘,,r-p¥n1)
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VFRUMYIN AN, akademlk otv, red 3_EZEAH~IJ_A4_JJ_11§1L_red., BURSHTEXN

R.Kh.,- doktor khlm.;naJ&, otv. red.; YUNOVICH “AEC > red izd—va,‘;e‘afa,

_TIK“OHIH”VA, 3.G ) tekhn red,

[Surface characte“istlcs of senlconductors]Poverkhnostnye svoi— FEN.
‘stva poluprovodnlkov hoskva, Izd-vo Akad nauk SSSH ;- 1962 231 D
(MIRA 15:12)
1. Soveshchaniye po povezkhnoatnym gv01stvam poluprovodnlkov, Mos~
cow, 1961. 2. Chlen—korrespondent Akademii nauk SSSR (for thanov)
v (Germaniume-Electrlc properties) . (Tran51stors)
(Selen1um-~¢lectrlc properties)”
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‘ anovf é:i"" - |
oy Study of- the Surface States of Germanium (a copy typed

S from - the handwritten text~-sp°ning and grammer unchanged—-, S
»;ias well as the original handwritten coPy) . N

%Report presented at the Massachusetts Institute of Technology (MIT)
. Physical Electronics Conference. Cambridge, Massachusetts, 21-23
¢+ Mareh 62.‘ s » , o
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RV I Lol
g Lt L . 3108/3112
\yTHORS: aznanoVy ke V., and‘Arkhipova,“l. A
combination oh'germaniﬁm“with a 1arge ouanultj of

gurface re

SITLE: g
S ‘yater adsoroed, ,
?EREODIC&L: Fizika *verdogo tela, v. &y 0O- 9, 1962, 1274 = 1278
TRAT: The changes in the °naracter of tne recomblnaglon -gurves during
gradud -1 dryinsg of » _—ujoe oermanlu were examined. Concluslons. Vlrtual y
no- v wentite ative T ,1at10nsh10 exis’ petween the changes in, the maximum -
surface *ecomolnntion ratevof_germanlum uith'adsorbed water and the’ ‘slope -
of fthe canture curves. :Recombinaulon is accomplished at dmscrete levels,f
as well as- o continuous energ surface * rblnuen and. As’
g firsv approximatlon i s
sections of the discrely and ¢o
donoT © racceptor,cha*acter of
,1rdepgndent the'energy
jpcrease of the recomot
was- observc

“A‘Pn*lals
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' Surface recombination on .., A B108/B112

4 detailed descrlntlon of the experlments w111 follow later.;,Thefé,aré‘
3 figures. - . : v ,
ASSOCIATION: Fizicheskiy 1nst1tut im,

P, N Lebedeva (Phy81cs InstltuteVEi
1men1 P. N. Lebedev) ¥oscow :

SUBNITTED: January 2, 1962 - AR
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”s/1 81/62/004/005/030/055

AUTHOR: ' thanOV'~-;;¥4—+¥+
TITLE: - surface recdmbihationfand‘captu:e,through,a'cohtihuous°sur¥nd
' face 1evel . apecurum S Y. R

- 9“QIGDICAL “Fi z‘ka tve"dogo tela, y. 4, no ;5 962, 1279" f:.;-h ff'!iﬁ

'"‘“"""‘ T‘*eo;etlcal e‘mres:ﬂons are derlved and d" scussed relat:mg to
cap ture and suriace recombinatlon rate :m donor—acceouor semlconductors R
srith continuous. sur;ace 1evel snectrum Coqparlson petween *heory and ex-’va3

C . width of the Caluulated recomblnatlon curves is less. 'than that of ‘%
v ﬂtnevlmenual curves. This argument agalnst uhe 51gn1flcance of : the con—,
“tinuous surface level systems is nody. ‘howeveT, de0151ve. 1% ‘may “pe well:”
“oossible,that comparable'contrﬂbutdons to” surface ‘recombination are - added
" by those systems’ of, Jevels: that are contlnuous in-the forbldden Dband ‘and .
by ‘discrete’ surface levels.;in nunber sof: experlmental features can be‘;qq
v;/iemplalﬂed on the assumntlon that the ratio of their concentratlons “to.be.
“awen that the: snape OL the magor part of the experlmental capture curve 1s g
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',*nvestlgaulon of the volume wee B102/B104 :

‘a dlstlnct maxlmum., In addltlon the carrler 11fet1me and the cross -
“section for carrier trapping by Cu4t 1ons were 1nvest1gated for low-. .

The spec1mens had a Cu concentratlon of 1°10° 4

ohmic n-iype spe01mens. 
'8 ohm-cnm at 300°K; and a dlslocatlon density

a re515u1v1ty of 0.14<6.
‘of w:1o3r .‘ At low uemperatures, the lifetime was ~ 'l‘2 5jand the

‘hole ‘trapping cross sectlon vias proportlonal to T 3 ‘The third copper
level is 0.26 ev below the: bottom of- the conductlon band. At 300°K the -

trapping cross section is 1- 10” -16 ¢m'2;, The electron 11fet1ma at flrst
creases rapidly from 210 usec with decreasing temperature,‘tendlng to

(1/T) curves, the authors do not think these are.due %0 ‘the different :
eL‘ects of surface recomblﬂatlon as Schultz suggested but rather to the
, ‘differen$ positions of  the . copper. 1mpur1t1es "(in the lattlce or at"’
: jdlslocatlons) This assumptlon, however, remalns to be proved.' There

are 5 Tigures.
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~Invest1gat10n of the volume ..;: i - o B102/

ASDOCI TIOV:, ”IZIChGSKIJ institut im, P. N Lebedeva AN SSSR Moskva i
(Physiecs Ingtltute imeni P, Lebedev AS USSR, Hoscow)

-sqgm;TTE : . December 23, 1961 Einitlally)
- February 23, 1962 (after revision)




. recombination-theory by W.: ‘Shockley and W. Read (Phys. Rev., 87,.835, -

"fthermodynamlc ‘equilibrnium, assuming,. however, - that recombination takes:
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. _AUTHORS : Guro, G M., and thanov, A v.'x;af,f-”

. L .;w*“"‘"”'“‘""‘“‘" ' St e
~ TITLE: - Kinetics of: the nonequlllbrlum conduct1v1ty 1n the case L

of hlgh generat1on 1evels :‘7;' :
' PERIODICAL 'F1z1ka tverdogo tela, v. 4, no. 12 1962 5441—3445

"_TVXT. How the perlod that the carrlers ‘are- trapped in a recomblnatlont:
_center affects the'kinetics of the nonequilibrium conduct1v1ty in the
~ case of high- generatlon levels is studied. For -the case ‘of - low'j e
" generation: 1evels, the. effect of the carrier lifetime on the. excltedA‘

~ ' levels of the recombination ‘centers in statlonary processes was in~ . o °
-vestigated by A.V. Rzhanov. (FTT, 3, 3691, 1961) as-an extension of the -

1952).  G.M. Guro (ZhETF, 33, 158, 1957) derived an attenuation law-of
-the carrier equlllbrlum concentration at arbitrary deviations from. .

place via the ground: state of the recombination center. - The same:con= .
- ..ception is adopted here, ‘but a more general expresaion for the recombina
. tion rate 1is taken as 1n1t1al equatlon, whereby the effect of the(aj
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:~conb1nat10n and* 1ts lnfluence on: the characterlstlcs .of certaln typer

fﬁrEffect of- surface recomblnatlon on the saturatlon current of low—-"
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} AUTHOR: thanov, AL V.

P

'VTITLE- Investlgatlon of some electronlc processes on the surface *
of germanlum o ‘ i L : R L

:SOURCE.. AN SSSR. FlZlcheskly 1nst1tut Trudy* v. 20‘ 1963, 3—125

fTOPIC TAGS. germanlum, semlconductcr, germanlum semlconductor dlode,E
surface recomblnatlon, surfaces ‘space charge,.surface potentlal
, barrler,'surface conduct1v1ty, surface energy level,:surface defects

ABSTRACT. This is a doctoral dlssertatlon devoted to surface re-'ig
i of - germanium dlodes and transistors. The tOplCS covered are: ‘1.

© power germanium dlodes., 2. Effect of surface recomblnatlon on: the
{ characteristics of low—power germanlum tran51stors. 3. Surface '

' electronlc processes ‘occurring on semlconductors (equlllbrlum be—:
i tween surface and volume of the semiconductor, surface space charge'
’,layer, surface potentlal barrler and work functlon, surface conduc-

{ Card 1 /1‘
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}Vt1v1ty, fleld'effect and fast and slow surface states, and surface
‘ recombination. 4. Surface recomblnatlon and ‘capture as a method
O for'lnvestlgating surface defects of a structure (comblned 1nvest1~a
§’gatlons of the surface conduct1v1ty, recombination, “and carrier ca =
:'ture character of’ the experlmental ‘results and ‘their reproducxblllty
f.and 1nterpretatlon) A procedure is ‘described ‘for determining the &
¢ surface 1evels from the spectral dependence of photoconduct1v1ty :
. outside ‘the region of ‘the main absorptlon ‘of light by germanium.
ﬂjThe experlmental data lndlcate ‘that -the rate 'of ‘surface recomblna-**f
<i tion on:a real germanlum ‘surface depends on the 1n3ect10n level, the
¥ temperature, the -state of the. gaseous ‘medium’ (ozone content and.
;dryness), and the crystallographlc orlentatlon ‘and finish of the ' ik
" surface. The data:can also be’ useful in the construction of varlousf
i types of germanlum dev;ces. Further: developments in the theory . of
i surface recomblnatlon are dlscussed, with emphasxs on. the klnetlcs-j

,'of the capture: and recomblnatLOn processes.~;"The author is sincere-
1y grateful to: the ‘director of the Laboratoriya fiziki poluprovodni-'

“kov (Semiconductor Physics Laboratory), B M. Vul, for interest ln i,
: ~ RO
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j'the work and for help, to E 1. Ad1r0v1ch for many frultful dlSCUS‘f-i
?_31ons, and to V. S. Vavxlov ‘for collaboratlon in 1nd1v1dual measure—'
f'ments. :
" Group of Surface Phenomena in Semiconductors I. A. Arkhipova, T. I..
4 Galkina, I G. Nelzvestny y,qu.‘F Novototskly—Vlasov, 'N. M. Pavlov,
8.V Pokrovskaya, and M..A._Selezneva,renglneer Ye. V. Gorskln and i
,,-1aboratory assistants G.  A. Balandina, O. A.,Gry*zlova, V. s. Maksxm
. kin.-
. collaboration and" also takes the 0pportun1ty to ‘thank englneer B. D
| K0py*lovskly, graduate student A. F. Plotnikov, mechanlcs,Yu. A.mr
"+ Kolotov: and A. F. ZanV yev and the entire staff: of the Semiconduc~
ivtor Physxcs Laboratory for help with lndlv1dua1 problems.‘z
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54. flgures, 75 formulas, ,
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AUTHOR' ‘Rzhanov, A. Vei Svitashcv, K. K., Shepel' VoM. L

ORG:  ‘Tnstitute of Physics of Semlconductors, SO AN SSSRI Novosibirsk (Institut fizikif?g
poluprmrodnikov S0 AN SSSR) : , . B

TITLE: : Influence of capture of nonethbrium carrlers by surface defects on the
spectrum of the 1ntr1n31c photoconduct1v1ty of a thin sample of germaniuqmﬂ

'SOURCE' Fizika tverdogo tela, v. 8 ‘no. 6, 1966 1955-1957 - o
TOPIC TAGS. : photoconduct1v1ty, germam.um semiconductor,‘ capture cross sectmn

AB;"‘RAC;. ‘The authors compare the. pulses of 1ntr1n31c photocond tivity of thlck and
thin samples of p-type germanium at 1i uid-nitrogen temperaturs.(i The shape of the
photoconductiv1ty pulse of the thin sample exhibited singularities ch&racteristic of e
the presence of -traps. It is shown that the total change of -the conductivity of the | .
sample under. the influence of the light consists of three ‘factors (photoconductivity | =~
propery ‘change in surface . conduct1v1ty as a result. of change in carrier density, and
‘change "in surface conductivity as a result of change of the surfa.ce charge) , and in-
the region of -l. 64 pthe contribution of the -third ‘process is ‘comparable in magnltude
with the contributions of the first two. ' The additional,illumination, which normally |
s eliminates adhesion of nonequlllbriwn carriers on the germanium surface at low tem [—
peratures, reduced the photoconductiv:.ty of the thin germanium to approximately the
same value as that of “thick germamum (5 vs. O. 5 mm) and elimimted the peak at 1.6% e
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3. | APPROVEDIFOR RELBASE: mutsduy,'seyte@bgrgé zoo? ey
al = e AT aui ao CACER i TR s
. . Il'vli\ll F 1A ‘l;v-‘l\v . x -
el T “Ehenty wf Ilu dlﬁlnﬂm‘ ol slerlivis fymn reyelela
- : \‘\ \ veokhed wand B,y b b Bl Rt A
" e LU 8. 5. H.) 8, 12557500 1), 15, amld K. show tat the
- discrepancy between the cxptl. data of Davisson and -
of.. Germer (cf. C. A.23,29) and lhe theoretical values caled.
. by Bethe and Kikuchi (8., C. 4 .23,332, and K., Co A,
[} - 24, 50013) can be satidfactorily ,‘ ined by & consideration
al= - of noncohcrent collisions which cause an electron ab-
P . wrpnon and widen the dlﬂmnon max.
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3787, 'rempmnm o.mdm o Elc«rkal Conductivity of -
\llxod Moetal Crystals. 8. Mf Exp. and Theer. Physies,
U.SS.R-9. 1. pp. &9, 1999, In Russian.~An expression is obtained
theoretically for the conductlvl!y of mixed metal erystals lrlnu the eritical 7
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oo , . .- Photoeleetne  smtect from phnlod«(n’ullf -Enu‘tuod T
TR - o ltfiv:' cathodes. 8. Ryehanoy, ' /. Eapel. Phevser. I'hys, " °
oo Y Co L O HUCSUS R 9, &HS\'W\'E').—~‘rhmu-||\'ul-malhcnmlk~al. r
ee g Q\ : - The surface effcct is highly selective; the vol. effeet in-

cTvases with decreasing wuve length, with Eyer thivkiess

* e overtain mas., and iv practically independent of

4 . pebarerution. " The photielee. yichl is 3,0 clectrions per
®e , . . ) : aninm Ihese tesults agree with those obtuined by .

2 N S cFowler frimm” statistic conskicrations, as well as those |

f found esperintentally: hy Tywa 1 7° 4 26,008 FUHLR.
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. [ateraction - betwsea ' barytross and slectromaguetic
field in the prosence of heavy particles. ‘S, .Ryshanoy,
J. Eapil. Theoret. Ihys. (U.5. S, R.) 10, 120 a8 (i~
1ising Bhabha's theory of mesons {cf. C..1.33, 81-"7‘{

(mesotrons, harytrons, heavy electrons, ete.} - in which
their wive functions are sepresented by foar-dnseiisional
vectors, R. eales, cifective eross sevtions lor the follow::

S g proveswes: (1) formation of meson paies by the hghe
energy sadiation in the neighborhood of heavy auclel

- (2) photo cmission resulting from the scattering of mesons
by heavy nuclei;: (1) formation of single mesans resulting
from the transformations of heavy clementary particles
sindes the aetion of highencrgy iu-‘l'uuinu. . OROGL
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